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ADVERTISEMENT. 


mav 


il  HE  works  qf  Dr.  Franklin  have  been 
often  partially  collected,  never  before  brought 
together  in  one  uniform  publication. 

The  first  collection  was  made  by  Mr.  Veter 
Collinson  in  the  year  1751.  It  consisted  of 
letters,  communicated  by  the  author  to  the 
editor,  on  one  subject,  electricity,  and  formed 
a  pamphlet  only,  of  which  the  price  was  half- 
Orcrown.  It  urns  enlarged  in  175:2,  by  a 
second  communication  on  the  same  subject, 
and  in  1754,  by  a  third,  till,  in  176fi,  by  the 
addition  ofle^ijersandvapGrfon  other  phi  lo^ 
fophical  suhfecis,^  it  amvunitd  to  a  quarto 
volume  of  500  pag^h.. .      .  . 

Ten  years  cfter^  hi  1779,  another  collec- 
tion was  made,  by  a  different  editor,  in  one 
volume,  printed  bo^h  in  quarto  and  octavo,  of 
papers  not  contained  in  the  preceding  collec- 
tion, under  the  title  of  Political,  Miscellane- 
QUSj  and  Philosophical  Pieces. 
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In  1787,  a  third  collection  appeared  in  a 
thin  octavo  volume^  entitled  Philqsophical 
and  Miscellaneous  Papers. 

And  lastly^  in  1793,  a  fourth  was  pub- 
lished y  in  two  volumes 9  croxsm  octavo^  consist- 
^^^§  ^J  Memoirs  of  Dr.  Franklin's  Life,  and 
Essays  humourous,  moral  and  literary,  chiefiy 
in  the  Manner  of  the  Spectator. 

In  the  present  volumes  will  be  found  all  the 
different  collections  we  have  enumerated,  toge- 
ther with  the  various  papers  of  the  same 
author,  that  have  been  published  in  separate 
pamphlets,  or  inserted  in  foreign  collections 
of  his  works,  or  in  the  Transactions  of  our 
own  or  offoi  eign  philosophical  societies,  or  in 
our  own  or  foreign  newspapers  and  maga- 
zines^ as  far  as  discov(^rable  by  the  editor, 

who  has  been  assisted  in   the  research  by  a 

•  ••••4'  ••••»• 

gentleman  in  S^ifnej^^cri.  \jifno\fg:these  papers 
some,  we  conceive; ^mllbtiiifixf  to  the  English 
reader  on  this  sictf(jhi'  :0lanHc  ^  particularty 
a  series  of  essay  s^^mlitl^^ij^he  Busy -Body, 
written,  as  Dr.  Franklin  tells  us  in  his  Life, 
when  he  was  an  assiduous  imitator  of  Addi- 
son ;  and  a  pamphlet,  entitled  Plain  Truth, 
with  which  he  is  said  to  have  commenced  his 
political  career  as  a  writer.     We ,  hoped  to 

have 
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hbve  been  enabled  to  add,  what  would  have 
been  equally  new,  and  still  more  acceptable^ 
a  genuine  copy  of  the  Life  of  our  author,  as 
written  by  himself;  but  in  this  hope  we  are 
disappointed,  and  we  are  in  consequence 
obliged  to  content  ourselves  with  a  transla- 
tion, which  has  been  already  before  the  pub- 
Ucy  from  a  copy  in  the  French  language^ 
coming  no  farther  down  than  the  year  1731 ; 
and  a  continuation  of  his  Imtory  from  that 
period,  by  the  late  Dr.  Stuber  of  Phila- 
delphia. 

The  character  of  Dr.  Franklin,  as  a  philo- 
wpher,  a  politician,  and  a  moralist,  is  too  well 
hiown  to  require  illustration^  and  his  writ'' 
ings,  from  their  interesting  nature,  and  the 
fascinating  simplicity  of  their  style^  are  too 
highly  esteemed,  for  any  apology  to  be  neces- 
sary for  so  large  a  collection  of  them,  unless 
it  should  be  deemed  necessary  by  the  indivi- 
dual to  whom  Dr.  Franklin  in  his  will  con- 
signed his  manuscripts:  and  to  him  our  apo- 
logy mill  consist  in  a  reference  to  his  own  ex- 
traordinary conduct. 

In  bequeathing  his  papers,  it  was  no  doubt 
the  intention  of  the  testator,  that  the  world 
should  hav€  the  chance  of  being  benefited  by 

a  4  their 
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their  publicatimi.    It  was  so  understood  by 
the  person  in  question^  his  grandson,  who,  ac^ 
cordingly,  shortly  after  the  death  of  his  great 
relative,  hastened  to  London,  the  best  mart 
for  literary  property,  employed  an  amanttensis 
for  many  months  in  copying,  ransacked  our 
public  libraries  that  nothing  might  escape, 
and  at  length  had  so  far  prepared  the  works 
of  Dr.  Franklin  for  tHe  prefs,  that  proposals 
were  made  by  him  to  several  of  our  principal 
booksellers  for  the  sale  of  them.     They  were 
to  form  three  quarto  volumes,  and  were  to  con-^ 
tain  ail  the  writings,  published  and  unpub- 
lished, of  Franklin,  with  Memoirs  of  his  Life, 
brought  down  by  himself  to  the  year  VIS7, 
And  continued  to  his  death  by  the  legatee. 
They  were  to  be  published  in  three  different 
languages,  and  the  countries  corre^nding  to 
those  languages,  Fravice,  Germany,  and  Eng-- 
land,  on  the  same  day.     The  terms  asked  for 
Hie  copyright   of  the  EngMsh  edition  were 
high,  amounting  to  several  thousand  pounds^ 
which  occasioned  a  little  demur;  but  eventU'- 
ally  they  would  no  doubt  have  been  obtained. 
Nothing  more  however  was  heard  of  the  propo- 
sals  or  the  work,  in  this  its  fair  market.     The 
proprietor,  it  deems,  had  found   a  bidder 

of 


ADTZRTISEMllSrr.  IX 

of  a  different  description  in  some  emissary  of 
government,  whose  object  was  to  withhold  tlit 
manuscripts  from  the  worlds  not  to  benefit  it 
by  their  publication;  and  they  thus  either 
passed  into  other  hands,  or  the  person  to 
whom  they  were  bequeathed  received  a  remu^ 
neration  for  suppressing  (hem.  This  at  least 
has  been  asserted,  by  a  variety  of  persons,  both 
in  this  country  and  America,  of  whom  some 
were  at  the  time  intimate  with  the  grandson, 
and  not  wiiolly  unacquainted  with  the  machi- 
nations of  the  ministry;  and  the  silence,, 
which  has  been  observed  for  so  many  years 
respecting  the  publication,  gives  additional 
credibility  to  the  report. 

IVhat  the  manuscripts  contained,  that 
should  have  excited  the  jealousy  of  govern- 
ment, we  are  unable,  as  we  have  never  seen 
them,  positively  to  affirm ;  but,  from  the  con- 
spicuous part  acted  by  the  author  in  the  Ame- 
rican revolution  and  the  wars  connected  with 
it,  it  is  by  no  means  difficult  to  guess ;  and  of 
this  we  are  sure,  from  his  character,  that  no 
disposition  of  his  writings  could  have  been 
more  contrary  to  his  intentions  or  wishes. 

We  have  only  to  add^  that  in  the  present 
collection^  which  is  probably  all  that  will  ever 

be 
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be  published  of  the  works  of  this  extraardi^ 
nai^  man,  the  papers  are  methodically  ar- 
ranged, the  moral  and  philosophical  ones  ac^ 
cording  to  their  subjects,  the  political  ones,  as 
nearly  as  may  be,  according  to  their  dates; 
that  we  have  given,  in  notes,  the  authoritiesfor 
ascribing  the  different  pieces  to  Franklin;  that 
where  no  title  existed,  to  indicate  the  nature  of 
a  letter  or  paper,  we  have  prefixed  a  title ;  and 
lastly,  that  we  have  compiled  an  index  to  the 
whole,  which  is  placed  at  the  beginning,  in- 
stead  of,  as  w  usual,  at  the  etid  of  the  work, 
to  render  the  volumes  more  equal. 

Aprill,  180(J* 
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ERRATA. 

JTage.     Line. 

9 10:  for  true,  read  me. 

6 ') :  for  was  born,  read  who  was  bom. 

12 1  :  lor  Tvron,  r«'ud  T^ron's. 

ib. 7  from  the  bnttora  :  for  put  to  bln^h,  read  put  to  the  blush. 

i6. 4  1"  in  the  luittom :  for  myself,  read  by  myself. 

15 4  :  lor  collrclioii,  read  works. 

HI 9  iVojii  the  botlora  :  for  or,  read  nor. 

f5 4  troiii  the  bottom  :  for  pasquenades,  read  pasquinades. 

f8 7  :  deiclhe. 

ib 12  :  for  printer,  read  a  printer. 

i9 3  Iroiu  the  bottom  :  for  my  old  favourite  work,  Bunyan*s  Voyages, 

read  ms  old  favourite  Bun  van. 

40 5  :  for  nuincy,  read  in  money. 

4-1 *3  :  for  Beriict,  read  Burnet. 

ib. 17:  for  unnbied,  read  unable. 

40 19:  for  ingenuous,  read  ingenious. 

67 .*> :  dele  bridge. 

bO 3  from  the  bottom :  for  into^  read  into  which. 

255 $1,  substitute  f  for  * 

1^1"   "t,  ibr  coarse  read  crate. 
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MY  DBAR  SON^ 

1  HAVE  amused  myself  with  collecting  some  little 
jioecckiuss  of  my  ftunUj.      Vou  may  remember  the 
enquiries  I  made,  whea  you  were  with  me  in  England, 
among  such  of  my  relations  as  were  then  living ;  and 
the  journey  I  undertook  for  that  purpose.    To  be  ac« 
quainted  with  the  particulars  of  my  parentage  and  life, 
many  of  which  are  unknown  to  you,  I  flatter  myself 
will  afford  the  same  pleasure  to  you  as  to  me.    I  shall 
relate  them  upon  paper :  it  will  be  an  agreeable  em- 
ployment of  a  week's  uninterrupted  leisure,  which  I 
promise  myself  during  my  present  retirement  in  the 
country.    There  are  also  other  motives  which  induce 
me  to  the  undertaking.    From  the  bosom  of  poverty 
and  obscurity,  in  which  I  drew  my  Arst  breath,  and 
spent  my  earliest  years,  I  have  raised  myself  to  a  state 
of  opulence  and  to  some  degree  of  celebrity  in  the 
world.    A  constant  good  fortune  has  attended  me 
TOL.  !•  B  through 
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through  every  period  of  life  to  my  present  advanced 
age ;  and  my  descendants  may  be  desirous  of  learning 
what  were  the  means  of  which  I  made  use^  and  which  ^ 
thanks  to  the  assisting  hand  of  providence^  have  proved 
so  eminently  successfal.  Tliey  may  also^  should  they 
ever  be  placed  in  a  similar  situation^  derive  some  ad- 
vantage from  my  narrative. 

When  I  reflect,  as  I  frequently  do,  upon  the  felicity 
I  have  enjoyedy  I  sometimes  say  to  myself,  that,  were 
the  offer  made  tnie,  I  would  engage  to  run  again,  from 
beginning  to  end,  the  same  career  of  life.  All  I  would 
'  ask,  should  be  the  privilege  of  an  author,  to  correct,  in 
a  second  edition,  certain  errors  of  the  first.  I  could 
wish;  likewise  if  it  were  in  my  power,  to  change  some 
trivial  incidents  and  events  for  others  more  favourable. 
Were  this,  however,  denied  me,  still  would  I  not  decline 
the  offer.  But  since  a  repetition  of  life  cannot  take 
place,  therp  i«  nnthtixg^'wi4f^ii,iii  my  opmion,  so  nearly 
resembles  it,  as  to  call  to  mind  all  its  circumstances, 
4ind,  to  render  their  remembrance  more  durable,  com- 
mit them  to  writing.  By  thus  employing  myself,  I 
shall  yield  to  the  inclination,  so  natural  in  old  men,  to 
talk  of  themselves  and  their  exploits/  and  may  freely 
follow  my  bent,  without  being  tiresome  to  those  who, 
from  respect  to  my  age,  might  think  themselves  obliged 
to  listen  to  me ;  as  they  will  be  at  liberty  to  read  me  or 
hot  as  they  please.  In  fine-^and  I  may  as  well  avow  it, 
since  nobody  would  believe  me  were  I  to  deny  it — I 
shall  perhaps,  by  this  employment,  gratify  my  vanity. 
Scarcelv  indeed  have  I  ever  read  or  heard  the  intro* 
ductory  phrase,  ^^  /  may  say  without  vanity/'  but  some 
striking  and  characteristic  instance  of  vanity  has  im- 
mediately followed.  Tlie  generality  of  men  hate  vanity 
* :    *••  '      •  •    in 
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In  othera^  however  strongly  they  may  be  tinctured  with 
it  themselves :  for  myself,  I  pay  obeisance  to  it  wherever 
I  meet  with  it,  persuaded  tliat  it  is  advantageous,  as 
well  to  the  individual  whom  it  governs,  as  to  those  who 
are  within  the  sphere  of  its  influence.  Of  consequence^ 
it  would  in  many  cases,  not  be  wholly  absurd,  that  a 
man  should  count  his  vanity  among  the  other  sweets  of 
life,  and  give  thanks  to  providence  for  the  blessing. 
•  And  here  let  me  with  all  humility  acknowledge,  that 
to  divine  providence  I  am  indebted  for  the  felicity  I 
have  hitherto  enjoyed.  It  is  that  power  alone  whicli 
has  furnished  me  with  the  means  I  have  employed,  and 
that  has  crowned  them  with  success.  My  faith  in 
this  respect  leads  me  to  hope,  though  I  cannot  count 
upon  it,  tliat  the  divine  goodness  will  still  be  exercised 
towards  me,  either  by  prolonging  the  duration  of  my 
happii>ess  to  the  close  of  life,  or  by  giving  me  fortitude 
to  suippoi  I  any  meiaachuiy  i  w^m noy-wi^i^ja.  *^«>y  ^inppcn. 
to  me,  as  to  so  many  others.  My  future  fortunef  is 
unknown  but  to  Him  in  whose  hand  is  our  destiny,  and 
who  can  make  our  very  afflictions  subservient  to  our 
benefit. 

One  of  my  miclet,  desirous,  like  myself,  of  collecting 
anecdotes  of  our  family,  gave  me  some  notes,  from 
which  I  have  derived  many  particulars  respecting  our 
ancestors.  From  these  I  learn,  that  they  had  lived  in 
the  same  village  (£aton  in  Northamptonshire,)  upon  a 
freehold  of  about  thirty  acres,  ibr  the  space  at  least  of 
three  hundred  years.  How  long  they  had  resided 
there  prior  to  that  period,  my  uncle  had  been  unable 
to  discover ;  probably  ever  since  the  institution  of  sur- 
names^ when  they  took  the  appellation  of  ^'ranklin, 

B  2  which 
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wliich  had  formerly  been  the  name  of  a  particuW  or-' 
^  of  individuali.* 

This  petty  eslate  would  not  have  suflSced  for  their 
Ittbsistence^  had  they  not  added  the  trade  of  blacksmith^ 
Hrhich  was  perpetuated  in  the  family  down  to  my  nu- 
de's time>  the  eldest  son  having  been  unifbrmly  brought 
np  to  this  employment :  a  custom  which  both  he  and 
my  £»ther  observed  with  respect  to  their  eldest  sons. 

In  the  researches  I  made  at  Eaton,  I  found  no  ac- 
count of  their  births,  marriages,  and  deaths,  earlier  than 


*  Aj  «k  proof  that  Franklin  wai  anciently  the  common  name  of  an  order 
or  rank  in  iSigland,  see  Judge  Fortesque,  De  laudibut  legum  Anglim, 
written  about  tbc  year  141t,  in  which  is  the  following  passage,  to  shew 
tint  good  juries  miglit  easily  be  formod  in  toy  part  of  England : 

"  Regio  etiam  iUa,  ita  respersa  refertaqoe  est  fotuuorxlnit  terranm  el 
agromm,  quod  in  ea,  TiUala  tarn  par^a  reperiri  non  pote'rit,  in  qua  noa 
€st  mUes,  armiger,  Tel  pater-familias,  qoalis  ibidem yVanAcii*  Tolgariter 
miiirniMitw*,  — ^Mi»  ji«Mta0  pusseMiuinbUff  xftc  non  ubcre  tenentei  «*  alii 
mUeti  plaruni,  aaii  patnuoniia  saiiicieiites,  adfaciandsm  jnratai^  in 
Ibnna  prsenotata." 

*'  Moreover*  the  same  country  is  so  filled  and  replenished  with  landed 
nenne,  that  therein  so  small  a  thorpe  cannot  be  found  wherein  dwelleth 
not  a  knight,  an  esquire,  or  such  a  householder  as  is  there  commonly  callad 
&  franklin,  enriched  with  great  possessions;  and  aho  other  freeholders 
and  many  yeomen,  able  for  their  UTelilieods  to  make  a  jnry  in  form 
aiiE>rementioned." 

0£D  TlANBLATIOV. 


Chaucer  too,  calls  his  country  gentleman  a /ranUtn  ;  and,  after  describe 
ing  his  good  boosakeeping,  thos  characterises  him : 

This  worthy  franklin  bore  a  purse  of  silk 
Fix'd  to  his  gndlB,  white  as  morning  milk ; 
Knight  of  the  skire^  first  jnitice  at  th'  assiae^ 
To  help  the  poor»  the  doubtful  to  advise. 
In  all  employments*  generous,  just  he  pror'd/ 
Renowned  for  courtesy,  by  all  belof'd*- 

the 
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the  jear  1555 ;  the  parish  register  not  extieiidiag  tetlier 
htck  than  that  period.  This  register  mfbrmed  me,  that 
I  was  the  youngest  wsk  of  the  youngest  branch  of  the 
family^  counting  five  generations.  My  firand&ther, 
Thomasj  was  bom  in  159B>  lived  at^Eaton  till  he  was 
too  old  to  continoe  his  trade,  when  he  retired  to  Ban* 
bury  in  Oxfordshire,  where  his  son  John,  who  was  m 
dyer,  resided,  and  with  whom  my  father  was  apprentice 
ed.  He  died,  and  was  buried  there :  we  saw  his  monn- 
ment  in  1758.  His  eldest  son  lived  in  the  family  house 
at  Eaton,  which  he  bequeathed,  with  the  land  belo^- 
ing  to  it,  to  his  only  daughter ;  who,  in  concert  with 
her  husband,  Mr.  Fisher  of  Wellingborough,  afterwards 
sold  it  to  Mr.  Estead,  the  present  proprietor. 

My  grandfather  had  four  surviving  sons,  Thomas, 
John,  Benjamin,  and  Josias.  I  shall  give  you  suidi 
particulars  of  them  as  my  memory  will  furnish,  not 
ha^4ttg  my  pvpero  Imnto^  in  which  you  will  find  a  move 
minute  account,  if  they  are  not  lost  during  my  ab* 
sence. 

Thomas  had  learned  the  trade  of  a  blacksmith  under 
his  fiither ;  but  possessing  a  good  natural  understand- 
ing, he  improved  it  by  study,  at  the  solicitation  of  a 
gentleman  of  the  name  of  Palmer,  who  was  at  that 
time  the  principal  inhabitant  of  the  village,  and  who 
encouraged,  in  like  manner,  all  my  uncles  to  cultivafee- 
their  minds.  Thomas  thus  rendered  himself  competent 
to  the  functions  of  a  country  attorney ;  soon  became 
an  essential  personage  in  the  affairs  of  the  village ;  and 
was  one  of  the  chief  movers  of  every  public  enterprise, 
as  well  relative  to  the  county  as  the  town  of  Northamp- 
ton. A  variety  of  remarkable  incidents  were  told  us  of 
him  at  Baton.  After  enjoying  the  esteem  and  patron- 
age 
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age  of  Lord  Halifkx,  he  died^  January  6,  1702^  pre- 
ciaely  four  years  befoi^  I  was  born.  The  recital  that 
was  made  us  of  his  life  and  character^  by  some  aged 
persons  of  the  village^  struck  you,  1  remember,  as  ex- 
traordinary, from  its  analogy  to  what  you  knew  of  my- 
self. *^  Had  he  died,"  said  you,  '^  just  four  years  later, 
one  might  have  supposed  a  transmigration  of  souls.'' 
.  John,  to  the  best  of  my  belief,  was  brought  up  to  the 
trafie  of  a  wooV-dyer. 

Benjamin  served  his  apprenticeship  in  London  to  a 
silk-dyer.  He  was  an  industrious  man :  I  remember 
him  well ;  for,  while  I  was  a  child,  he  joined  my  father 
at  Boston,  and  lived  for  some  years  in  the  house  with 
us.  A  particular  affection  had  always  subsisted  between 
my  father  and  him ;  and  I  was  his  godson.  He  arrived 
to  a  great  age.  He  left  behind  him  two  quarto  volumes 
of  poems  in  manuscript,  consisting  of  little  fugitive 
pieces  addressed  to  his  friend/s..  He  ^^  inrcnted  a 
sliurc-hand,  which  he  taught  me,  but  having  never 
made  use  of  it,  I  have  now  forgotten  it.  He  was  a  man 
of  piety,  and  a  constant  attendant  on  tlie  best  preachers, 
whose  sermons  he  took  a  pleasure  in  writing  down 
according  to  the  expeditory  method  he  had  devised. 
Many  volumes  were  thus  collected  by  him.  He  was 
also  extremely  fond  of  politics,  too  much  so,  perhaps, 
for  his  situation.  I  lately  found  in  London  a  collection 
which  he  had  made  of  all  the  principal  pamphlets  rela- 
tive to  public  affairs,  from  the  year  1641  to  1717. 
Many  volumes  are  wanting,  as  appears  by  the  series  of 
numbers;  but  there  still  remain  eight  in  folio,  and 
twenty-four  in  quarto  and  octavo.  The  collection  had 
ffdlen  into  the  hands  of  a  second-hand  bookseller,  who, 
knowing  me  by  having  sold  me  some  books,  bitiught  it 

to 
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4x}  me.  My  uncle,  it  seems,  had  left  it  behind  him  on 
bis  departure  for  America,  about  fifty  years  ago.  1 
found  various  notes  of  his  writing  in  the  margins.  Hi« 
grandson,  Samuel,  is  now  living  at  Boston. 

Our  humble  family  had  early  embraced  the  Refor- 
mation. They  remained  faithfully  attached  during  the 
reign  of  Queen  Mary,  when  they  were  in  danger  of 
being  molested  on  account  of  their  zeal  against  popery. 
They  had  an  English  bible,  and,  to  conceal  it  the  more 
securely,  they  conceived  the  project  of  fastening  it^ 
open,  with  pack-threads  across  the  leaves,  on  the  inside 
of  the  lid  of  the  close-stool.  When  my  great-grandfa- 
ther wished  to  read  to  his  family,  he  reversed  the  lid  of 
the  close-stool  upon  his  knees,  and  passed  the  leaves 
from  one  side  to  the  other,  which  were  held  down  oq. 
each  by  the  pack-thread.  One  of  the  children  was 
stationed  at  the  door,  to  give  notice  if  he  saw  the  proc-. 
tor  (an  officer  of  ttie  hphitaol  court)  mAkp.  bis  appear- 
ance :  in  that  case,  the  lid  was  restored  to  its  place, 
w^itii  the  Bible  concealed  under  it  as  before.  I  had 
this  anecdote  from  my  uncle  Benjamin. 

The  whole  family  preserved  its  attachment  to  the 
Church  of  England  till  towards  the  close  of  the  reign 
-of  Charles  II.  when  certain  ministers,  who  had  been 
ejected  as  nonconformists,  having  held  conventicles  in 
Northamptonsliire,  they  were  joined  by  Benjamin  and 
Josias,  who  adhered  to  them  ever  after.  The  rest  of 
the*  family  continued  in  the  episcopal  church. 

My  father,  Josias,  married  early  in  life.  He  went, 
with  his  wife  and  three  children,  to  New  England, 
about  the  vear  1682.  ConveiUicl(;s  beinc:  at  that  time 
prohibited  by  law,  and  freciuently  disturbed,  some  con- 
^siderable  pcr<«ons  of  his  acquaintance  dcLerinincd  to  go 
i  rt  to 
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U>  AmenciL,  where  they  h<^d  to  eiyoy  the  free  exer* 
cise  of  theu*  religion^  and  my  filthier  was  prevailed  on 
to  accompany  them« 

My  father  had  also  by  the  same  wife,  foar  childrai 
bom  in  America^  and  ten  others  by  a  second  wife,  mak« 
ing  in  all  seventeen.  I  remember  to  have  seen  thirteen 
seated  togethet  at  his  table,  who  all  arrived  to  years  of 
maturity,  and  were  married.  I  was  the  last  of  the  sons, 
and  the  yonngest  child,  excepting  two  daughters.  I 
was  bom  at  Boston  in  New  England.  My  mother,  the 
second  wife,  was  Abiah  Folger,  daughter  of  Peter 
Folger,  one  of  tiie  first  colonists  of  New  England,  of 
whom  Cotton  Mather  makes  honourable  mention,  in 
his  Ecclesiastical  Hbtory  of  that  province,  as  ''  a  phm 
and  learned  Englishntan,*'  if  I  rightly  recollect  Ids  ex- 
pressions. I  have  been  told  of  his  having  written  a 
▼arie^  of  little  pieces ;  but  there  appears  to  be  only 

one  in  print,  'wbick  I   mot  wttk  luauy  years  ago.      It 

was  published  in  the  year  1675,  and  is  in  familiar 
verse,  agreeably  to  the  taste  of  the  times  and  the  coun» 
try.  The  author  addresses  himself  to  the  governors 
for  the  time  being,  speaks  for  liber^  of  conscience, 
and  in  favour  of  the  anabaptists,  quakers,  and  other 
sectaries,  who  had  suffered  persecutidn.  To  this  per* 
aecution  he  attributes  the  war  with  the  natives,  and 
other  calamities  which  afflicted  the  country,  regarding 
them  as  the  judgments  of  Grod  in  punishment  of  so 
odious  an  offence,  and  he  exhorts  the  government  to 
the  repeal  of  laws  so  contrary  to  charity.  The  poem 
appeared  to  be  written  with  a  manly  freedom  and  a 
pleasing  simplicity.  I  recollect  the  six  concluding 
lines,  though  I  have  forgotten  the  wder  of  words  of  the 
two  first ;   the  sense  of  which  was,  that  his  censures 

were 
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were  dictated  by  benevolence^  and  that^  of  oonse^ 
quence^  he  wished  to  be  known  as  the  author ;  because^ 
said  he,  I  hate  from  my  very  soul  disshnulation : 

From  Sherbam,*  wh«re  I  dweU, 

I  therefore  pot  my  name, 
Yoar  friend,   who  means  you  well, 

PITfiB  FOLOIB. 

My  brothers  were  all  put  apprentices  to  diflferent 
trades.  With  respect  to  myself^  I  was  sent,  at  the  age 
of  eight  years,  to  a  grammar-school.  My  father  des- 
tined me  for  the  church,  and  already  regarded  me  as 
the  chaplain  of  the  family.  The  promptitude  with 
which  from  my  infancy  I  had  learned  to  read,  for  I  do 
not  remember  to  have  been  ever  without  this  acquire- 
ment, and  the  encouragement  of  his  friends,  who  as^ 
Bured  him  that  I  should  one  day  certainly  become  a 
man  of  lett^ra^  confirmed  him  in  this  design.  My  un-- 
de  Benjamin  approved  also  of  the  sclieme,  cuid  pro« 
mised  to  give  me  all  his  voliunes  of  sermons,  written-, 
as  I  have  said,  in  the  short-hand  of  his  invention,  if 
I  would  take  the  pains  to  learn  it. 

I  remained,  however,  scarcely  a  year  at  the  grammar^ 
school,  although,  in  this  short  interval,  I  had  risen 
from  the  middle  to  the  head  of  my  class,  from  thence 
to  the  class  immediately  above,  and  was  to  pass,  at  the 
end  of  the  year,  to  the  one  next  in  order.  But  my  fiu- 
ther,  burdened  with  a  numerous  family,  found  that  he 
was  incapable,  without  subjecting  himself  to  difficul- 
ties, of  providing  for  the  expences  of  a  collegiate  edu- 


*  Town  in  the  islnnd  of  Xantucket. 

VOL.  1.  c  ^a^ion; 
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cation ;  ftnd  considering  besides,  as  I  heard  'him  ^ 
to  his  friend's,  that  persons  so  educated  were  often 
poorly  provided  for,  he  renounced  his  first  intentions, 
took  me  from  the  grammar-school,  and  sent  me  to  a 
school  for  writing  and  arithmetic,  kept  by  a  Mr.  George 
Brownwell,  who  was  a  skilfril  master,  and  succeeded 
very  well  in  his  profession  by  employing  gentle  means 
only,  and  such  as  were  calculated  to  encourage  his 
scholars.  Under  him  I  soon  acqmred  an  excellent 
hand ;  but  I  failed  in  arithmetic,  and  made  therein  no 
sort  of  pro'gress. 

At  ten  years  of  age,  I  was  called  home  to  assist  n^ 
fttther  in  his  occupation,  which  was  that  of  a  soap- 
boiler and  tallow-chandTer ;  a  business  to  which  he  had 
served  no  apprenticeship,  but  which  he  embraced  on 
his  arrival  in  New  England,  because  he  found  his  own, 
that  of  dyer,  in  too  little  request  to  enable  htm  to 
maintBin  his  family,  I  was  accordingly  employed  in 
rtiuin^  the  wicire,  flllmg  the  moulds,  taking  care  of 
&e  shop,  carrying  messages,  8cc. 

This  business  displeased  me,  and  I  felt  a  strong  in* 
clination  for  a  sea  life.;  but  my  father  set  his  face 
ftgainst  it.  The  vicinity  of  the  water,  however,  gave 
me  frequent  opportunities  of  venturing  myself  both 
'vpon  and  within  it,  and  I  scion  acquired  die  art  of 
swimming,  and  of  managing  a  boat.  When  embarked 
with  other  children,  the  helm  was  commonly  deputed 
to  me,  particularly  on  difficult  occasions ;  and,  in 
^very  other  project,  I  was  almost  always  the  leader 
of  the  troop,  whom  I  sometinies  involved  in  embar- 
rassments.. I  shall  give  an  instance  of  this,  which  de- 
monstrates an  early  disposition  of  mind  for  public  en- 
terprises, 
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Utfmes,  though  the  one  in  qae3tioii  was  not  conduct- 
ed by  justice. 

TTbe  null-pond  wa^  teiminated  on  one  side  by  a  marshj^ 
upon  tfie  bordersi  of  which  we  were  accustomed  to, 
toke  our  standi  at  high  watoj  to  angle  for  ^n^all  fish. 
By  ^Unt  of  walkings  we  had  conyerted  the  place  intQ 
a  perfect  quagmire.  My  proposal  was  to  erect  a  wharf 
that  should  afford  us  fimpi  footing ;  and  I  pointed  out 
to  my  companions  a  large  heiqp  of  stones,  intended  foe 
the  building  a  new  house  near  the  mwsh^  aod  which 
ware  well  adapted  for  our  purpose.  Accordingly^  ^hei| 
the  workmen  retired  in  the  evenings  I  assembled  i| 
number  of  my  play-fellows,  and  by  labouring  diU^ 
gently,  like  ants,  sometimes  four  of  us  uniting  our 
strength  to  carry  a  single  stone,  w-e  removed  them  aU> 
and  constructed  our  little  quay.  The  workmen  were 
surprised  the  next  morning  at  not  finding  their  stones  ; 
which  had  been  conveyed  to  uar  wkAi^:  Enquiries 
were  made  respecting  the  authors  of  this  conveyance ; 
we  were  discovered  ;  complaints  were  exhibited  against 
us ;  and  many  of  us  underwent  correction  on  the  part 
of  our  parents ;  and  though  I  strenuously  defended  the 
utility  of  the  work,  my  father  at  length  convinced  me, 
that  nothing  which  was  not  strictly  honest  could  be 
useful. 

It  will  not,  perhaps,  be  uninterest'mg  to  you  to 
know  what  a  sort  of  man  my  fatlier  ^as.  He  had 
an  excellent  constitution,  was  of  a  middle  size,  but  well 
made  and  strong,  and  extremely  active  in  whatever  h^ 
undertook.  He  designed  with  a  degree  of  neatness, 
and  knew  a  little  of  music.  His  voice  was  spnoroiis 
and  agreeable ;  so  that  when  he  sung  a  psalm  or  hyinQ> 
with  the  accompaniw^t  of  his  violin,  as  was  his  fre- 

c  2  quent 
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quent  practice  in  an  evenings  when  the  labours  of  the 
day  were  finished^  it  was  truly  delightful  to  hear  him. 
He  was  versed  also  in  mechanics^  and  could,  upon  oc- 
casion, use  the  tools  of  a  variety  of  trades.    But  his 
greatest  excellence  was  a  sound  tmderstanding  and  solid 
judgment,  in  matters  of  prudence,  both  in  public  and 
private  life.    In  the  former,  indeed,  he  never  engaged, 
because  his  numerous  family,  and  the  mediocrity  of 
bis  fortune,  kept  him  unremittingly  employed  in  the 
duties  of  his  profession.    But  I  well  remember,  that 
the  leading  men  of  the  place  used  frequently  to  come' 
and  ask  his  advice  respecting  the  affairs  of  the  towiiy 
or  of  the  church  to  which  he  belonged,  and  that  they 
paid  much  deference  to  his  opinion.     Individuals  were 
also  in  the  habit  of  c<msulting  him  in  their  private 
affairs,  and  he  was  oft^n  chosen  arbiter  between  coik> 
tending  parties* 

He  waa  £oncl  of  having  at  his  table,  as  often  as  pos- 
sible, some  friends  or  well-informed  i^ieighbours,  ca^- 
pable  of  rational  conversation,  and  be  was  always  care- 
ful to  introduce  useful  or  ingenious  topics  of  discourse, 
which  might  tend  to  form  the  minds  of  his  children. 
By  this  means  he  early  attracted  our  attention  to  what 
was  just,  prudent,  and  beneficial  in  the  conduct  of 
life.  He  never  talked  of  the  meats  which  appeared 
tipon  the  table,  never  discussed  whether  they  were  well 
or  ill  dressed,  of  a  good  or  bad  flavour,  high-seasoned 
or  otherwise,  preferable  or  inferior  to  this  or  that  dish 
of  a  similar  kind.  Thus  accustomed,  from  my  infancy, 
to  the  utmost  inattention  as  to  these  objects,  I  have 
been  perfecdy  regardless  of  what  kind  of  food  was  be^ 
fore  me ;  and  I  pay  so  littie  attention  to  it  even  now, 
that  it  would  be  a  hard  matter  for  m^  to  recoUect,  a 

few 
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few  faoms  afiter  I  had  dined^  of  what  my  dinner  had 
consisted*  When  travellings  I  have  particularly  expe- 
Tienced  the  advantage  of  thb  habit ;  for  it  has  oftea 
happened  to  me  to  be  in  company  with  persons^  who, 
having  a  more  delicate^  because  a  more  exercised  taste, 
have  suffered  in  many  cases  considerable  inconveni- 
ence ;  while^  as  to  myself  I  have  had  nothing  to  dfi» 
flire. 

My  mother  was  likewise  possessed  of  an  excellent 
constitution.  She  suckled  all  her  ten  children^  and  1 
never  heard  either  her  or  my  father  complain  of  any 
odier  disorder  than  that  of  which  they  died :  my  father 
at  the  age  of  eighty-seven,  and  my  mother  at  eightjF- 
five.  They  are  buried  together  at  Boston,  where,  a 
few  years  ago,  I  placed  a  marble  over  their  grave, 
with  this  inscription  : 

•*  Here  lie 
"  J08IA8  Franklin  and  Abxah  his  wife :  Tbej  nvea  nig«»Vf  with  re 

«'  ciprocal  affection  for  fifty-nine  years ;  and  without  prirate  fortane, 

"  without  IncratiTe  employment,  by  assiduous  labour  and  honest  indus- 

"  try,  decently  supported  a  numerous  family,  and  educated  with  succesi^ 

"  thirteen  children,  and  seven  grand  children.     Let  this  example,  reader, 

"  encourage  thee  diligently  to  discharge  the  duties  of  thy  calling,  and  to 

**  rely  on  the  support  of  divine  providence, 

"  He  was  pious  and  prudent, 

"  She  discreet  and  virtuous. 

"  Their  youngest  son,  from  a  sentiment  of  filial  duty,  consecrates 

"this  stone 

"  to  their  memory." 

I  perceive,  by  my  rambling  digressions,  that  I  am 
growing  old.  But  we  do  not  dress  for  a  private  com- 
pany as  for  a  formal  balL  This  deserves^  perhaps,  the 
name  of  negligence. 

Ti 
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To  retnm.  I  thus  contiaued  emploj^  in  mj  fa^ 
therms  trade  for  the  spact  of  two  years ;  that  is  to  say^ 
till  I  arrived  at  twelve  years  of  age.  AboiU  this  time 
ny  brother  Jdiogx,  who  had  served  his  apprenticeship 
in  London^  having  quitted  my  father^  aad  being  mar* 
ried  and  settled  in  business  on  his  own  account  at 
Rhode  Island>  I  was  destined^  to  all  appearance  to  sup* 
ply  his  place^  and  be  a  candle-maker  all  my  life :  but 
my  dislike  of  this  occupation  continuing^  wj  f^Atev 
was  apprehaisive,  thnt>  if  a  more  agreeable  oiie  wer4^ 
not  offered  me^  I  might  play  the  truant  and  epcap^  to 
sea ;  as^  to  his  extreme  mortificationj  my  brother  Jor 
nas'had  done.  He  therefore  took  me  sometimes  to  se^ 
masons^  coopers^  braziers^  joinersj  and  other  mecha- 
nics, employed  at  their  work  ;  in  order  to  discover  th? 
bent  of  my  inclination,  and  fix  it  if  he  could  upon 
some  occupation  that  might  retain  qie  on  shore.  I 
have  since,  in  conser|npnoo  «rf  tht:se  visits,  derived  no 
small  pleasure  from  seeing  skilful  wprkpien  handle  their 
tools ;  and  it  has  proved  of  considerable  benefit  to  have 
acquired  thereby  sufficient  knowledge  to  be  able  to 
make  little  things  for  myself,  when  I  have  had 'no  me- 
chanic at  hand,  and  to  construct  small  machines  for  my 
experiments,  while  the  idea  I  have  conceived  has  been 
fresh  and  strongly  impressed  on  my  imagination. 

My  father  at  length  decided  that  I  should  be  a  cut- 
ler, and  I  was  placed  for  some  dc^ys  upon  trial  with  my 
cousin  Samuel,  son  of  my  uncle  Benjamin,  who  had 
learned  this  trade  in  London,  and  had  established  him- 
self at  Boston.  But  the  premium  he  required  for  my 
apprenticeship  displeasing  my  father,  I  was  recalled 
home. 

5  From 


•im   or  BR.   PRAKKDtX.  15 

T^NMb  loy  earliest  jesxs  I  had  been  passionately  ibnt 
ef  reading,  and  I  laid  out  in  books  all  the  money  I 
could  procure.  I  was  particularly  pleased  with  accounts 
of  voyages.  My  first  acquisition  was  Banyan'«  coUec- 
don  in  snmll  separate  volumes.  These  I  afterwards 
sold  in  order  to  buy  an  >historical  collection  by  R. 
Boiton,  which  consisted  of  small  cheap  yolames, 
amounting  in  all  'to  about  forty  or  fifty.  My  fiither^s 
little  library  was  principally  made  up  of  books  of  prac- 
tical and  polemical  dieology .  I  read  tlie  greatest  paft 
of  them.  I  have  «ince  often  regretted  that  at  a  time 
when  I  had  so  great  a  thirst  for  knowledge,  more  eli- 
gible books  had  not  fiiUen  into  my  hands,  as  k  was 
then  a  point  decided  that  I  should  not  be  educated  for 
die  church.  There  was  also  among  my  father's  books, 
Wiitarch's  Lives,  in  which  I  read  continually,  aad  1 
still  regard  as  advantageously  employed  the  time*  de- 
Voted  to  them.  1 . found  besides  a  work  of  De  Foes, 
^ititled  an  Essay  on  Projects,  from  which,  perhaps,  I 
derived  impressions  that  haye  since  influenced  some  of 
the  principal  events  of  my  life. 

My  incrmation  for  books  at  last  determined  my  father 
to  make  me  a  printer,  though  he  had  already  a  son  in 
that  profession.  My  brother  had  returned  from  Eng- 
land in  17 17,  with  a  press  and  types,  in  order  to  esta- 
blish, a  printing-house  at  Boston.  This  business  pkased 
tne  much  better  than  that  of  my  lather,  though  I  had 
itiH  "a  predilection  for  the  sea.  To  prevent  the  eflfects 
■which  might  result  from  this  inclination,  my  &ther  was 
impatient  to  see  me  engaged  widi  my  brother.  I  hekl 
back  for  some  time ;  at  length,  however,  I  suffered 
myself  to  be  persuaded,  and  signed  my  indentures,  be- 
ing then  only  twelve  years  of  age.    It  was  agreed  that 

1  should 
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I  fiboold  ser^e  as  an  apprentice  to  the  age  of  tweifty^ 
one^  and  should  receive  journeyman's  wf^s  only  dur« 
ing  the  last  year» 

In  a  very  short  time  I  made  great  proficiency  in  this 
business,  and  became  very  serviceable  to  my  brother* 
I  had  now  an  opportunity  of  procuring  better  books^ 
The  acquaintance  I  necessarily  formed  witli  bookset- 
lers'  apprentices,  enabled  me  to  borrow  a  volume  now 
and  then,  which  I  never  failed  to  return  punctually  and 
without  injury.  How  often  has  it  happened  to  me  to 
pass  the  greater  part  of  the  night  in  reading  by  my 
bed-side,  when  the  book  had  been  lent  me  in  the  even- 
ing, and  was  to  be  returned  the  next  morning,  lest  it 
might  be  missed  or  wanted ! 

At  length,  Mr.  Matthew  Adams,  an  ingenious  trades^ 
man,  who  had  a  handsome  collection  of  books,  andt 
who  frequented  our  printing-house,  took  notice  of  me^ 
He  invited  me  to  see  his  library,  and  had  the  good- 
nes2i  tu  Itmd  me  any  books  I  was  desirous  of  reading* 
I  then  took  a  strange  fancy  for  poetry,  and  composed 
several  little  pieces.     My  brother,  thinking  he  might 
find  his  account  in  it,  encouraged  me,  and  engaged 
me  to  write  two  ballads.    One,  called  the  Light-house 
Tragedy,  contained  an  account  of  the  shipwreck  of 
captain  Worthilake  and  his  two,  daughters ;  the  other 
was  a  sailor's  song  on  the  capture  of  the  noted  pirate 
called  Teach,   or   Blackbeard.     They  were  wretched 
verses  in  point  of  style,  mere  blind-men's  ditties.  When 
printed,  he  dispatched  me  about  the  town  to  sell  them. ' 
The  first  had  a« prodigious  run,  because  the  event  was 
recent,  and  lifidjoaade  a  great  noise. 

My  vanity  was  flattered  by  this  success ;  but  my  fa^ 
ther  checked  my  exultation,  by  ridiculing  my  produc- 
tions 
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tiom,  and  telling  me  that  versifiers  were  always  poor. 
I  thus  escaped  the  misfortune  of  being  a  very  wretched 
poet  But  as  the  faculty  of  writing  prose  has  been 
of  great  service  to  me  in  the  course  of  my  life,  and 
principally  contributed  to  my  advancement,  I  shall 
relate  by  what  means,  situated  as  I  was,  I  acquired  the 
small  skill  I  may  possess  in  that  way. 

There  was  in  the  town  another  young  man,  a  great 
lover  of  books,  of  the  name  of  John  Collins,  with 
whom  I  was  intimately  connected.  We  frequently  en- 
gaged in  dispute,  and  were  indeed  so  fond  of  argumen- 
tation, that  nothing  was  so  agreea);)le  to  us  as  a  war  of 
words.  This  contentious  temper^  I  would  observe  by 
the  bye,  is  in  danger  of  becoming  a  very  bad  habit ; 
and  frequently  renders  a  man's  company  insupportable, 
as  being  no  othen^ise  capable  of  indulgence  than  by 
an  indiscriminate  contradiction.  Independently  of  the 
acrimony  and  discord  it  introduces  into  conversation, 
it  is  often  productive  of  dislike,  and  even  hatred, 
between  persons  to  whom  friendship  is  indispensibly 
necessary.  I  acquired  it  by  reading,  while  I  lived 
with  my  father,  books  of  religious  controversy.  I  have 
«ince  remarked,  that  men  of  sense  seldom  fall  into  this 
error :  lawyers,  fellows  of  universities,  and  persons  of 
every  profession  educated  at  Edinburgh,  excepted. 

Collins  and  I  fell  one  day  into  an  argument,  relative 
to  the  education  of  women ;  namely,  whether  it  was 
proper  to  instruct  them  in  the  sciences,  and  whether 
they  were  competent  to  the  study.  Collins  supported 
the  negative,  and  affirmed  that  tlie  task  was  beyond 
their  capacity.  I  maintained  the  opposite  opinion,  a 
little  perhaps  for  the  pleasure  of  disputing.  He  was 
naturally  more  eloquent  than    I;     words  flowed  co- 

VOL.  I.  p  piously 
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pionily  from  his  lips ;  and  frequently  I  thought  myself 
vanquished,  more  by  his  volubility  than  by  the  force  of 
his  arguments.  We  separated  without  coming  to  an 
agieement  upon  this  pointy  and  as  we  were  hot  to  see 
each  other  again  for  some  time,  I  committed  my 
thoughts  to  paper,  made  a  fair  copy,  and  sent  it  him. 
He  answered,  and  I  replied.  Three  or  four  letters  had 
been  written  by  each,  when  my  father  chanced  to 
light  upon  my  papers  and  read  them.  Without  en* 
tering  into  the  merits  of  the  cause,  he  embraced  the 
opportunity  of  speaking  to  me  upon  my  manner  of 
writing.  He  observed,  thai  though  I  had  the  advan- 
tage of  my  adversary  in  correct  spelling  and  pointings 
which  I  owed  to  my  occupatioQ,  I  was  greatly  his  in* 
ferior  in  elegance  of  expression,  in  arrangement,  and 
perspicuity.  Of  this  he  convinced  me  by  several  ex- 
amples^. I  felt  the  justice  of  his  remarks,  became  more 
attentive  to  language,  and  resolved  to  make  every  ef> 
fort  to  improve  my  style. 

Amidst  these  resolves  an  odd  volume  of  the  Specta- 
tor fell  into  my  hands.  This  was  a  publication  I  had 
never  seen.  I  bought  the  vohime,  and  read  it  again 
and  again.  I  was  enchanted  with  it,  thought  the  style 
excellent,  and  wished  it  were  in  my  power  to  imitate 
it.  With  this  view  I  selected  some  of  the  papers,  made 
short  summaries  of  the  sense  of  each  period,  and  put 
them  for  a  few  days  aside.  I  then,  without  looking  at 
the  book,  endeavoured  to  restore  the  essays  to  their 
due  form,  and  to  express  each  thought  at  length* 
as  it  was  in  the  original,  employing  the  most  appro* 
priate  words  that  occurred  to  my  mind.  I  afterwards 
compared  my  Spectator  with  the  original;  I  per*^ 
ceived  some  faults,  ^  Inch  I  corrected :  but  I  found 
that  L wanted  a  fund  of  words,  if  I  may  so  express  my- 
self. 
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telf,  and  a  facility  of  recollecting  and  emplojring  diem^ 
which  I  thought  I  should  by  that  time  have  acquired, 
had  I  continued  to  make  verses.  The  continual  need 
of  words  of  the  same  meaning,  but  of  different  lengths 
for  the  measure,  or  of  different  sounds  for  the  rhyme, 
wouM .  have  obliged  me  to  seek  for  a  variety  of  sy- 
Donymes,  and  have  rendered  me  master  of  them.  From 
this  belief,  I  took  some  of  the  tales  of  the  Spectator 
and  turned  them  into  verse ;  and  after  a  time,  when  I 
had  suf&ciently  forgotten  them,  I  again  converted  them 
into  prose. 

Sometimes  also  I  mingled  all  my  summaries  toge^ 
ther ;  and  a  few  weeks  after,  endeavoured  to  arrange 
tbem  in  the  best  order,  before  I  attempted  to  form  the 
periods  and  complete  the  essays,  lliis  I  did  with  a 
view  of  acquiring  method  in  the  arrangement  of  my 
thoughts.  On  comparing  afterwards  my  performance 
with  the  ongiiial,  many  faults  were  apparent,  which  I 
corrected ;  but  I  had  sometimes  the  satisfaction  to 
tfiink,  that,  in  certain  particulars  of  little  importance, 
I  had  been  fortunate  enough  to  improve  the  order  of 
thought  or  the  style ;  and  this  encouraged  me  to  hope 
that  I  should  succeed^  in  time,  in  writing  decently  in 
.  the  English  language,  which  was  one  of  the  great  ob- 
jects of  my  ambition. 

The  time  which  I  devoted  to  these  exercises,  and  to 
reading,  was  the  evening  after  my  day's  labour  was 
finished,  the  morning  before  it  began,  and  Sundays 
when  I  could  escape  attending  divine  service.  While 
I  lived  with  my  father,  he  had  insisted  on  my  punctual 
attendance  on  public  worship,  and  I  still  indeed  consi* 
dered  it  as  a  duty,  but  a  duty  which  I  thought  I  had 
no  time  to  practise. 

D  2  Wheii 
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When  about  sixteen  years  of  age,  a  work  of  Tiyoii 
fell  into  my  hands,  in  which  he  recommends  vegetable 
diet.  I  determined  to  observe  it.  My  brother  being  a 
bachelor,  did  not  keep  house,  but  boarded  with  his  ap- 
prentices in  a  neighbouring  family.  My  refiising  to  eat 
animal  food  was  found  inconvenient,  and  I  wa-^  often 
scolded  for  my  singularity.  *  I  attended  to  the  mode  in 
which  Tryon  prepared  some  of  his  dishes,  -particularly 
how  to  boil  potatoes  and  rice,  and  make  hasty  puddings. 
I  then  said  to  my  brother,  that  if  he  would  allow  me 
per  week  half  what  he  paid  for  my  board,  I  would  un- 
dertake to  maintain  myself.  The  offer  was  instantly 
embraced,  and  I  soon  found  that  of  what  he  gave  me, 
I  was  able  to  save  half.  This  was  a  new  fund  for  the 
purchase  of  books ;  and  other  advantages  resulted  to 
me  from  the  plan.  When  my  brother  and  his  workmen 
left  the  printing-house  to  go  to  dinner,  I  reniained  be- 
hind ;  and  dispatching  my  frugal  meal,  which  frequently 
consisted  of  a  biscuit  only,  or  a  slice  of  b^ad  and  a 
bimch  of  raisins,  or  a  bun  from  the  pastry-cook's,  with 
a  glass  of  water,  I  had  the  rest  of  the  time,  till  their 
return,  for  study ;  and  my  progress  therein  was  propor- 
tioned to  that  clearness  of  ideas,  and  quickness  of  con-? 
ception,  which  are  the  fruit  of  temperance  in  eating 
and  drinking. 

It  was  about  this  period,  that  having  one  day  been 
put  to  blush  for  my  ignorance  in  the  art  of  calculation, 
which  I  had  twice  failed  to  learn  while  at  school,  I  took 
Cocker's  Treatise  of  Arithmetic,  and  went  through  it 
myself  with  the  utmost  ease.  I  also, read  a  book  of 
navigation  by  Seller  and  Sturmy,  and  made  myself 
master  of  the  little  geometr)'  it  contains,  but  I  never 
jproceeded  far  in  this  sci^ice.     Nearly  at  the  same  time 

I  read 
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I  read  Locke  on  the  Human  Understandings  and  the 
Art  of  Thinkings  by  Messrs.  du  Port  Royal. 

While  labouring  to  form  and  improve  my  style,  I  met 
with  an  English  Grammar,  which  I  believe  was  Green- 
wood's, having  at  the  end  of  it  two  little  essays  on  rhe- 
toric and  logic.  In  the  latter  I  found  a  model  of  dis- 
putation, after  the  manner  of  Socrates.  Shortly  after 
I  procured  Xenophon's  work,  entitled  Memorable 
Things  of  Socrates,  in  which  are  various  examples  of 
the  same  method.  Charmed  to  a  degree  of  enthusiasm 
with  this  mode  of  disputing,  I  adopted  it,  and  re- 
nouncing blunt  contradiction,  and  direct  and  positive 
argument,  I  assumed  the  character  of  an  humble  ques- 
tioner. The  perusal  of  Shaftsbury  and  Collins  had 
made  me  a  sceptic ;  and  being  previously  so  as  to  many 
doctrines  of  Christianity,  I  found  Socrates's  method  to 
be  both  safest  for  myself,  as  well  as  the  most  embarras- 
sing to  those  against  whom  I  employed  it.  It  soon  af- 
forded me  singular  pleasure ;  I  incessantly  practised  it  • 
and  became  very  adroit  in  obtaining,  even  from  per- 
sons of  superior  understanding,  concessions  of  which 
they  did  not  foresee  the  consequence.  Thus  I  involved 
them  in  difficulties  from  which  they  were  unable  to  ex- 
tricate themselves,  and  sometimes  obtained  victories, 
which  neither  my  cause  or  my  arguments  merited. 

This  method  I  continued  to  employ  for  some  years ; 
but  I  afterwards  abandoned  it  by  degrees,  retaining 
only  the  habit  of  expressing  myself  with  modest  diffi- 
dence, and  never  making  use,  when  I  advanced  any* 
proposition  which  might  be  controverted,  of  the  words 
certainly,  undoubtedly,  or  any  others  that  might  give 
ihe  appearance  of  being  obstinately  attached  to  my 
ppimoa.  I  rather  said,  1  imagine^  I  suppose,  or  it  ap- 
pears 
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pears  to  me,  that  sach  a  thing  is  so  or  so,  for  such  and 
such  reasons ;  or  it  is  so,  if  I  am  not  mistaken.  This 
habit  has,  I  think,  been  of  considerable  advantage  to 
me,  when  I  have  had  occasi<m  to  impress  mj  opinion 
on  the  minds  of  others,  and  persuade  them  to  the 
adoption  of  the  measures  I  have  suggested.  And  since 
the  chief  ends  of  conversation  are,  to  inform  or  be  in* 
formed,  to  please  or  to  persuade,  I  could  wish  that  in- 
telligent or  well-meaning  men  would  not  themselves  di- 
minish the  power  they  possess  of  being  useful,  by  a 
positive  and  presumptuovia  manner  of  expressing  them- 
selves, which  scarcely  ever  fails  to  disgust  the  hearer, 
and  is  only  calculated  to  excite  opposition,  and  defeat 
every  purpose  for  which  the  faculty  of  speech  has  been 
bestowed  on  man.  In  short,  if  you  wish  to  inform,  a 
positive  and  dogmatical  manner  of  advancing  your 
opinion  may  provoke  cimtFadietion,  and  prevent  your 
being  heard  with  attention.  On  the  other  hand,  if, 
with  a  desire  of  being  informed,  and  of  benefiting  by 
the  knowledge  of  others,  you  express  yourselves  as  being 
strongly  attached  to  your  own  opinions,  modest  and 
sensible  men,  who  do  not  love  disputation,  will  leave 
yqu  in  tranquil  possession  of  your  errors.  By  following 
such  a  method,  you  can  rarely  hope  to  please  your 
auditors,  conciliate  their  good-will,  or  work  conviction 
on  those  whom  you  may  be  desirous  of  gaining  over  to 
your  views.     Pope  judiciously  observes. 

Men  matt  b^  taught,  as  if  ^ou  taught  thein  not. 
And  things  unknown  propos*d — as  things  forgot. 

And  in  the  same  poem  he  afterwards  advises  us 

To  speak,  though  tare,  with  seeming  diffidence. 

5  He 
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He  inigfat  have  added  to  these  lines^  one  that  be  has 
coufJed  elsewhere^  in  my  opinion,  with  less  propriety. 
It  is  this  : 

For  want  of  modesty  is  want  of  sense. 

»  propriety,  I  must  give 


you  the  two  lines  together : 


IflUDodeft  words  adnit  of  no  irfence. 
For  want  of  decency  is  want  of  sense. 

Now  want  of  sense,  when  a  man  has  the  misfortune  to 
be  so  circumstanced,  is  it  not  a  kind  of  excuse  for 
want  of  modesty  ?  And  would  not  the  verses  have  been 
more  accurate  if  they  had  been  constructed  thus : 

Immodett  words  adink  kmt  thk  ieftnr9. 
Thai  want  of  decency  is  want  oi  wtvec. 

But  I  leave  the  decision  of  this  to  better  judges  than 
myself. 

In  1720,  or  1721,  my  brother  began  to  print  a  new 
public  paper.  It  was  the  second  that  made  its  appear* 
ance  in  America,  and  was  entitled,  "  The  New  England 
Courant."  The  only  one  that  existed  before  was  the 
^  Boston  News  Letter."  Some  of  his  iriends,  I  re- 
member, would  have  dissuaded  him  from  this  under- 
taking, as  a  thing  that  was  not  likely  to  succeed ;  a  sin- 
gle newspaper  being,  in  their  opinion,  sufficient  for  all 
America.  At  present,  however,  in  177 1>  there  are  no 
less  than  twenty^ve.  But  be  carried  his  project  into 
execution,  and  I  was  employed  in  distributing  the  co- 
pies to  his  customers,  after  having  assisted  in  compoiung 
and  working  them  off* 

Among 
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Among  his  friends  he  had  a  number  of  literary  cha^ 
racters,  who,  as  an  amusement,  wrote  short  essays  for 
the  papcr,which  gave  it  reputation  and  increased  the  sale* 
These  gentlemen  frequently  came  to  our  house.   I  heard 
tlie  conversation  that  passed,  and  the  accounts  they  gave 
of  the  favourable  reception  of  their  writings  with  the  pub- 
lic. I  was  tempted  to  try  my  hand  among  them ;  but,  be- 
ing still  a  child  as  it  were,  I  was  fearful  that  my  brother 
might  be  unwilling  to  print  in  his  paper  any  performance 
of  which  he  should  know  me  to  be  the  author.    I  there- 
fore contrived  to  disguise  my  hand,  and  having  written 
an  anonymous  piece,  I  placed  it  at  night  under  the 
door  of  the  printing-house,  where  it  was  found  the 
next  morning.    My  brother  communicated  it  to  his 
friends,  when   they  came  as  usual   to  see  him,  who 
read  it,  commented  upon  it  within  my  hearing,  and  I 
had  the  exquisite  pleasure  to  find  that  it  met  with  their 
approbation,  and  that  in  the  various  conjectures  they 
inade  respecting  the  author,  no  one  was  mentioned  who 
did  not  enjoy  a  high  reputation  in  the  country  for  ta- 
lents and  genius.     I  now  supposed  myself  fortunate  in 
my  judges,  and  began  to  suspect  that  they  were  not 
such  excellent  writers  as  I  had  hitherto  supposed  them. 
Be  this  as  it  may,  encouraged  by  this  little  adventure, 
I  wrote,  and  sent  to  press  in  the  same  way,  many  other 
pieces,  which  were  equally  approved  :  keeping, the  se- 
cret till  my  slender  stock  of  information  and  knowledge 
for  such  performances  was  pretty  completely  exhausted, 
when  I  made  myself  known. 

My  brother,  upon  this  discovery,  began  to  entertain 
a  little  more  respect  for  me ;  but  he  still  regarded  him- 
self as  my  master,  and  treated  me  as  an  appren^ce. 
He  tliought  himself  entitled  to  the  same  services  firom 

me 
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tie,  as  from  any  other  person.    On   the  contrary,  I 
conceived  that  in  many  instances,  he  was  too  rigorous* 
and  that,  on  the  part  of  a  brother)  I  had  a  right  to  ex- 
pect greater  indulgence.     Our  disputes  were  frequently 
brought  before  my  father ;  and  either  my  brother  was 
generally  wrong,  or  I  was  the  better  pleader  of  the  two, 
for  judgment  was  commonly  given  in  my  favour.    But 
toy  brother  was  passionate,  and  often  had.  nreeotirse  to 
blows — a  circumstance  which  I  took  in  very  ill  part. 
'Riis  severe  and  tyrannical  treatment   *"ntributed,    I 
believe,  to  imprint  on  my  mmd  thai  aversion  to  ar- 
bitrary power,  which  during  my  whole  life  I  hav6 
ever  preserved.    My  apprenticeship  became  insupport* 
iable  to  me,  and  I  continually  sighed  fot  an  opportunity 
of  shortening  it,  which  at  length  imexpcctedly  offered^ 
'    An  article  inserted  in  our  paper,  upon  some  poli- 
tical isubject  which  I  have  now  forgotten,   gave  of- 
fence tx)  the  atiscmblj.      My  broliier  was   taken  into 
custody,  censured",  and  ordered  into  confinement  for  a 
tnonth,  because,  as  I  presume,  he  would  not  discover 
the  author.    I  was  also  taken  Up,  and  examined  before 
the  council ;  but  though  I  gave  diem  no  satisfaction^ 
they  contented  themselves  with  reprimanding,  and  then 
dismissed  me ;  considering  me  probably  as  bound,  in 
quality  of  apprentice,  to  keep  my  magter*s  secrets. 

The  imprisonment  of  my  brother  kindled  my  resent- 
ment, notwithstanding  our  private  quarrels.  During 
its  continuance,  the  management  of  the  paper  was  eil- 
trusted  to  me,  and  I  was  bold  enough  to  insert  some 
pasquenades  against  the  governors,  Whii^h  highly  pleased 
my  brother,  while  others  began  to  look  upon  me  in  an 
un&vourable  point  of  view,  considering  me  as  a  young 
wit  inclined  to  satire  and  lampoon. 

U  My 
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My  brother^s  enlargement  was  accompanied  with  aif 
arbitrary  order  from  the  house  of  the  assembly^  '*  That 
^/  James  Fianklin  should  no  longer  print  the  newspaper 
^^  entiUed  ^  The  New  England  Courant.' "  In  this  con- 
juncture, we  held  a  consultation  of  our  friends  at  the 
printing-house,  in  order  to  determine  what  was  proper^ 
to  \>e  done.  Sonie  proposed  to  evade  the  order,  by 
changing  ^e  title  of  the  paper :  but  my  brother,  fore- 
S|eeing-inconvemence$  that  would  result  frqm  this  step^ 
(bought  it  bet^  thfit  it  should  be  in  friture  printed  ip 
the  name  of  Benjamin  Franklin :  and  to  avoid  the  cen» 
sure  of  the  assembly,  who  might  charge  ^lim  with  aJd\ 
printing  the  paper  himself  under  the  name  of  his  appren* 
tice,  it  was  resolved  that  my  old  indentures  should  be 
given  DP  to  me,  with  &  full  and  entire  discharge  writte  n 
on  the  back,  in  order  to  be  produced  upon  an  emergency ; 
but  that,  to  securp  to  my  b2pt^€;r  the  benefit  of  my 
service,  J  sl^ou^d.sign  a  new  contract,  which  should  Irt 
kept  i^iec ,  auripg .  the  remainder  of  the  term.  Thi^ 
,was  a  very  shallow  arrangement.  It  was,  however, 
carried  into  inu^e<}iate  execution,  and  the  paper  conr 
tinued,.  in  conseqiience,  to  make  its  appearance  for 
some  months  in  my  name.  At  length  a  new  difference 
arising  between  my  brother  and  me,  I, ventured  to  takip 
advantage  of  my  liberty,  presuming  that  he  would  not 
dare  to  produce  the  new  contract.  It  |ras  undoubtedly 
dishcHioiirable  tp  avail  myself  of  this  circumstance,  and 
I  reckon  this  action  as  one  of  the  first  errors  of  my  life; 
but  I  was  Httle  capable  of  estimating  it  at  its  true  value, 
embittered  as  my  mind  had  been  .by  the  recollection  of 
the  blows  I  had  receive^.  Exclusively  of  his  passionate 
treatment  of  me,  my  brother  was  by  no  means  a  man 
of  an  ill  temper^  and  perhaps  my  manners  had  too 

6  much 
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much  im'pertineiice  not  to  afford  it  a  Teiy  natnnd  pre^ 

%€Xt. 

When  he  knew  that  it  was  my  detennination  to  ^it 
him^  he  wished  to  prevent  my  finding  employment  eh^ 
where.    He  went  to  all  the  printing-houses  in  the  town; 
tad  prejudiced  the  masters  against  me — ^who  accord- 
itigly  refused  to  employ  me.    The  idea  then  suggested 
itself  to  me  of  going  to  New  York,  the  nearest  towniri 
which  there  was  a  printing-office.    Farther  reflection 
confirmed  me  in  the  design  of  leaving  Boston^  where  I 
baid  already  rendered  myself  an  obj^t  of  suspicion  tb 
the  governing  parfy.    It  was  probable,  from  the  arbi^ 
traiy  proceedings  of  the  assembly  in  the  affair  oi  my 
brother,  that,  by  remaining,  I  should  soon  have  beeil 
exposed  to  difficulties,  which  I  had  the  greater  reason  ttt 
apprehend,  as,  from  my  indiscreet  disputes  upon  thii 
subjiect  of  religion,  I  began  to  be  regarded  by  pious  sbtrls 
with  hbrror,  either  as  an  apostate  or  an  atheist.  I  canie^ 
rtierefbre,  to  a  resolution :  but  my  father,  in  this  instance 
iiding'with  my  brother,  I  presumed  that  if  I  attempted  t6 
depart  openly,  measures  would  be  tak^  to  prevent  me* 
My  friend  Collins  undertook  to  favour  my  flight.    He 
agreed  for  my  pSissage  with  the  captain  of  a  New  York 
sloop;  to  whom  he  represented  me  as  a  young  man  of 
bis  acquaintance,  who  had  an  affiur  with  a  girl  of  bad 
character,  whose  parents  wished  to  compel  me  to  iharrji^ 
kjfr,  and  that  of  consequence  I  could  neither  make  my 
appearance,  nor  go  off  publicly.     I  sold  part  of  liiy 
Bboks  to  procure  a  small  sum  of  money,  and  went  pri- 
vately on  board  the  sloop.    By  favour  of  a  good  wind^ 
I  found  m3rself  in  thre^  days  at  New  York,  nearly  three 
hundired  miles  from  my  home,  at  the  age  only  of  seven- 

E  2  teen 
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teen  years^  .without  knowing  an  individual  in  the  place, 
and  with  very  little  money  in  my  pocket. 

The  inclination  I  had  felt  for  a  sea^faring  life  had  en-* 
tirely  subsided »  or  I  should  now  have  been  able  to  gra-^ 
tify  it ;  l)ut  having  another  trade^  and  believing  myself 
to  be  a  tolerable  workman^  I  hesitated  not  to  offer  my. 
services  to  the  old  Mr.  William  Bradford^  who  had  been 
the  first  printer  in  Pennsyjvani;^^  but  had  quitted  that 
province  on  accoi|nt  of  a  quarrel  with  George  Keiths  the 
governor.  He  pould  not  give  me  employment  himself^ 
having  little  to  do^  and  already  as  many  persons  as  he 
wanted ;  but  he  told  me  that  bis  son^  printer  at  Philadel- 
phia^ had  lately  lost  his  principalworkman^  AquillaRose, 
who  was  dead^  and  that  if  I  would  go  thither^  he  be-. 
)ieved  that  he  would  engage  me.  Philadelphia  was  a  hun- 
dred miles  farther.  I  hesitated  not  to  embark  in  a  boat  in 
prder  to  repair^  by  the  shortest  out  of  the  sea^  to  Amboy^ 
leaving  my  trunk  and  effects  to  come  after  me  by  the 
usual  and  more  urdluus  conveyance.  In  crossing  the 
bay  we  met  with  a  squall>  which  shattered  to  pieces  our 
rotten  sails,  prevented  us  from  entering  the  Kill>  and 
threv  us  upon  liong  Island. 

During  the  squall,  a  drunken  Dutchman,  who  like^ 
myself  was  a  passenger  in  the  boat,  fell  into  the  sea. 
At  the  moment  that  he  was  sinking,  I  seized  him  by  the 
fore-top,  saved  him,  and  dr^w  him  on  board.  This 
immersion  sobered  him  a  little,  so  that  he  fell  asleepi 
after  having  taken  from  his  pocket  a  volume,  which  he 
requested  me  to  dry.  This  vo]ume  I  found  to  be  my  old 
favourite  work,  Bunyim's  Voyages,  in  Dutch,  a  beauti- 
ful impression  on  fine  paper,  with  copper-plate  en- 
livings — a  dress  in  which  I  had  never  seen  it  in  iti) 

original 
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mgioa]  kiiga&ge.  I  have  since  learned  that  it  ha^ 
been  translated  into  almost  all  the  languages  of  Eu- 
rope^ and  next  to  the  Bible^  I  am  persuaded^  it  is  one 
of  the  books  which  has  had  the  greatest  spread.  Honest 
Johli  is  the  first,  that  I  know  of^  who  has  mixed  narra- 
tive and  dialogue  together ;  a  mode  of  writing  very  en* 
gaging  to  the  reader^  who  in  the  most  interesting  pasr 
sages^  finds  himself  admitted  as  it  were  into  die  com- 
pany,' and  present  at  the  conversation.  De  Foe  has 
imitated  it  with  success  in  his  Robinson  Crusoe^  his 
MoU  Flanders^  and  other  works ;  as  also  Richardson  in 
bis  Pamela^  &c. 

In  approaching  the  island,  we  found  that  wc  had 
made  a  part  of  the  coast  where  it  was  not  possible  to 
land^  on  account  of  the  strong  breakers  produced  by 
the  rocky  shore.  We  cast  anchor  and  veered  the  cable 
towards  the  shore.  Some  men^  who  stood  upon  the 
brinks  halloed  to  us,  while  we  did  the  same  on  our 
part;  but  the  wind  was  so  high^  and  the  waves  so 
noisy^  that  we  could  neither  of  us  hear  each  othen 
There  were  some  canoes  upon  the  bank^  and  we  called 
out  to  them^  and  made  signs  to  prevail  on  them  to 
come  and  take  us  up ;  but  either  they  did  not  under« 
«tand  us,  or  they  deemed  our  request  impracticable, 
and  withdrew.  Night  came  on,  and  nothing  remained 
for  us  but  to  wait  quietly  the  subsiding  of  the  wind ; 
till  when,  we  determined^  that  is,  the  pilot  and  I,  to 
sleep  if  possible.  For  that  purpose  we  went  below  the 
batches  along  with  the  Dutchman,  who  was  drenched 
with  water.  The  sea  broke  over  the  boat,  and  reached 
IIS  in  our  retreat,  so  that  we  were  presently  as  com- 
pletely drenched  as  he. 

We 
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We  had  very  little  repos^  durittg  die  iliible  ni^l ; 
but  the  wind  abating  the  next  day^  we  succeeded  hi 
teaching  Amboy  before  it  was  dark^  after  having  passed 
ftirty  hours  without  provisions^  and  with  no  other 
drink  than  a  bottle  of  bad  rum^  the  water  upon  whic& 
we  rowed  being  salt.  In  the  evening  I  went  to  b^ 
with  a  very  violent  fever.  I  had  somewhere  read  thai 
cold  water^  drank  plentifully,  was  a  remedy  in  sucfa 
eases.  I  followed  the  prescription^  was  ina'proftUie 
sweat  for  the  greater  part  of  the  night,  and  the  fever 
left  me.  The  next  day  I  crossed  the  river  in  a  ferry- 
boat, and  continued  my  journey  on  foot.  I  had  fifty 
miles  to  walk,  in  order  to  reach  Burlington,  where  I 
was  told  I  should  find  passage-boats  that  would  convey 
me  to  Philadelphia.  It  rained  hard  the  whole  dby,  so 
that  I  was'  wet  to  the  skin.  Fihding  nkysdf  fatigued 
^bout  noon,  I  stopped  at  a  paltry  inn,  where  I  passed 
the  rest  of  the  day  and  the  whole  night,  beginning  to 
regret  that  I  had  quitted  my  home.  I  made  besides  86 
wretched  a  figure,  that  I  was  suspected  to  be  sonia 
runaway  servant.  This  I  discovered  by  the  questions 
that  were  asked  mc ;  and  I  felt  that  I  was  eveiymo* 
ment  in  danger  of  being  taken  up  as  such.  Thcf  next 
day,  liowever,  I  continued  my  journey,  and  arrived  in' 
the  evening  at  an  inn,  eight  or  ten  miles  from  Buriiitg^ 
ton,  that  was  kept  by  one  i)r.  Brown. 

This  man  entered  into  conversation  with  me^liile  t 
took  some  refreshment,  and  perceiving  that  I  had  read 
a  little,  he  expresfted  towards  me  considerable  inleresk" 
and  friendship.  Our  acquaintance  continued  during 
the  remainder  of  his  life.  I  believe  him  to  have  been 
what  is  called  an  itinerant  doctor ;  for  there  was  no 

town 
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town  in  England,  or  indeed  in  Europe,  of  which  he 
could  not  give  a  particular  account.  He  was  neither 
deficient  in  understanding  or  literature,  but  he  was  a 
«ad  infidd ;  and,  some  years  after,  wickedly  undertook 
to  traresty  the  Bible,  in  burlesque  verse,  as  Cotton  has 
travestied  Virgil.  He  exhibited,  by  this  means,  many 
fects  in  a  very  ludicrous  point  of  view,  which  would  have 
^ven  umbrage  to  weak  minds,  had  his  work  been  pub* 
limbed,  which  it  never  was. 

I  spent  the  night  at  his  house,  and  reached  Burling^ 
ton  the  next  morning.  On  my  arrival,  I  had  the  mor- 
tifMcation  to  learn  that  the  ordinary  passage-boats  had 
sailed  a  little  before.  This  was  on  a  Saturday,  and 
there  would  be  no  other  boat  till  the  Tuesday  folloWing 
I  xetumed  to  the  house  of  an  old  woman  in  the  town, 
who  had  sold  me  some  gingerbread  to  eat  on  my  pas^ 
■age,  and  I  asked  her  advice.  She  invited  me  to  take 
up  my  abode  with  her  till  an  opportunity  offered  for 
me  to  embark.  Fatigued  with  having  travelled  so  &|^ 
on  foot,  I  accepted  her  invitation.  Wlien  she  under* 
stood  that  I  was  a  printer,  she  would  have  persuaded  mc 
to  stay  at  Burlington,  and  set  up  my  trade ;  but  sh^ 
.was  little  aware  of  the  capital  tliat  would  be  necessary 
for  such  a  purpose !  I  was  treated  while  at  her  hous^ 
with  true  hospitality.  She  gave  me  with  the  utmost 
good-will,  a  dinner  of  beef-steaks,  and  would  accept  of 
nothing  in  return  but  a  pint  of  ale. 

Here  I  imagined  myself  to  be  fixed  till  the  Tuesday 
in  the  ensuing  week ;  but  walking  out  in  the  evening 
by  the  river  side,  I  saw  a  boat  with  a  number  of  persons 
in  it  approach.  It  was  going  to  Philadelphia,  and  th^ 
company  took  me  in.  As  there  was  no  wind,  we  could 
only  make  way  with  bur  oars.    About  midnight,  not 
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perceiving  the  town,  some  of  the  company  were  of 
opinion  that  we  must  have  passed  it,  and  were  unwilling 
to  row  any  farther ;  the  rest  not  knowing  where  we 
were,  it  was  resolved  that  we  should  stop.  We  drew 
towards  the  shore,  entered  a  creek,  and  landed  near 
some  old  palisades,  which  served  Us  for  fire-wood,  it 
being  a  cold  night  in  October.  Here  we  stayed  till 
day,  when  one  of  the  company  f6und  the  place  id 
which  we  v/ere  to  be  Cooper  s  creek,  a  little  abo>'e  Phi- 
ladelphia ;  which  in  reality  we  perceived  the  moment 
we  were  out  of  the  creek.  We  arrived  on  Sunday 
about  eight  or  nine  o'clock  in  the  morning,  and  landed 
on  Market-street  wharf. 

I  have  entered  into  the  particulars  of  my  voyage,  and 
shall  in  like  manner  describe  my  first  entrance  into  thia 
city,  that  you  may  be  able  to  compare  beginnings  so  lit- 
tle auspicious,  with  the  figure  I  have  since  made. 

On  my  arrival  at  Philadelphia  I  was  in  my  working 
dress^  my  beet  cloailis  being  to  come  by  sea.  I  was  co^ 
Yered  with  dirt ;  my  pockets  were  filled  with  shirts  and 
stockings;  I  was  unacquainted  with  a  single  soul  in  the 
place,  and  knew  not  where  to  seek  for  a  lodging.  Fa- 
tigued with  walking,  rowing,  and  having  passed  the 
night  without  sleep,  I  was  extremely  hungiy,  and  all  my 
money  consisted  of  a  Dutch  dollar^  and  about  a  shi^ 
ling's  worth  of  coppers,  which  I  gave  to  the  boatmen 
for  nly  passage.  As  I  had  assisted  them  in  rowing,  they 
refused  it  at  first ;  but  I  insisted  on  their  taking  it.  A 
man  is  sometimes  more  generous  when  be  has  little*, 
than  when  he  has  much  money ;  probably  because,  in 
the  first  case,  he  is  desirous  of  concealing  his  poverty. 

I  walked  towards  the  top  of  the  street,  looking  eagerly 
on  both  sides,  till  I  ctoie  to  Market-street,  where  I  met 

a  child 


LIF£   OF   DR.   FRANKLII<I.  53 

a  cbiJd  with  a  loaf  of  bread.  Often  had  I  made 
my  dinner  on  dry  bread.  I  enquired  where  he  had 
bought  it^  and  went  straight  to  the  baker's  shop  which 
he  pointed  out  to  me.  I  asked  for  some  biscuits^  ex- 
pecting to  find  such  as  we  had  at  Boston ;  but  they 
rnade^  it  seems,  none  of  that  sort  at  Philadelphia.  I 
then  asked  for  a  three-penny  loaf;  they  made  no  loaves 
of  that  price.  Finding  myself  ignorant  of.  the  prices^ 
as  well  as  ojflhe  different  kinds  of  breads  I  desired  him 
.to  let  me  have  three  penny-worth  of  bread  of  some  kind 
or  other.  He  gave  me  three  large  rolls.  I  was  sur- 
prised at  receiving  so  much :  I  took  them,  however, 
and  having  no  room  in  my  pockets,  I  walked  on  with  a 
roll  under  each  arm,  eating  the  third.  In  this  manner 
I  went  through  Market^street  to  Fourth-street,  and 
passed  the  house  oCMr.  Read,  the  father  of  my  future 
wife.  She  was  standing  at.  the  door,  observed  me,  and 
thought  with  reason,  that  I  made  a  very  singular  and 
grotesque  appearance. 

I  then  turned  the  comer,  and  Wfnt  through  Chesnut- 
street,  eating  my  roll  all  the  way;  and  having  made 
this  round,  I  found  myself  again  on  Market-street 
whavf,  near  the  boat  in  which  I  arrived.  I  stepped  in- 
to it  to  take  a  draught  of  the  river  water ;  and  finding 
myself  satisfied  with  my  first  roll,  I  gave  the  other  two 
to  a  woman  and  her  child,  who  had  come  down  the  ri- 
ver  with  us  in  the  boat,  and  was  waiting  to  continue 
her  journey.  Thus  refreshed,  I  regained  the  street, 
which  was  now  full  of  well-dressed  people,,  all  going  the 
same  way.  I  joined  them,  and  was  thus  led  to  a  large 
Quaker's  meeting-house  near  the  market-place.  I  sat 
down  with  the  rest,  and  after  looking  round  me  for 
Home  time,  hearing  nothing  said,  and  being  drowsy  from 
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my  last  night's  labour  and  want  of  rest>  I  fell  into  A 
sound  sleep.  In  this  state  I  continued  till  the  assembly 
dispersed,  when  one  of  the  congregation  had  the  good- 
ness to  wake  me.  This  was  consequently  the  first  bouse 
I  entered^  or  in  which  I  slept^  at  Philadelphia. 

I.  began  again  to  walk  along  the  street  by  the  river 
side ;  and  looking  attentively  in  the  face  of  every  one 
I  met,  I  at  length  perceived  a  young  quaker  whose 
countenance  pleased  me.  I  accosted  him,  and  begged 
him  to  inform  me  where  a  stranger  might  find  a  lodg- 
ing. We  were  then  near  the  sign  of  the  three  Mari- 
ners. They  receive  travellers  here,  said  he,  but  it  is 
not  a  house  that  bears  a  good  character ;  if  you  will 
go  with  me,  I  will  shew  you  a  better  one.  He  conduct- 
ed me  to  the  Crooked-billet,  in  Water-street.  There  I 
ordered  something  for  dinner,  and  daring  my  meal  a 
number  of  carious  questions  were  put  to  me ;  my  youth 
and  appearance  exciting  the  suspicion  of  my  being  a 
runaway.  After  dinner  my  drowsiness  returned,  and  I 
threw  myself  upon  a  bed  without  taking  off  my  cloaths, 
und  slept  till  six  o*cIpck  in  the  evening,  when  I  was 
called  to  supper.  I  afterwards  went  to  bed  at  a  very 
early  liour,  and  did  not  awake  till  the  next  morning. 

As  soon  as  I  got  up  I  put  myself  in  as  decent  a  trim 
as  I  could,  and  went  to  the  house  of  Andrew  Bradford 
the  printer.  I  found  his  father  in  the  dhop,  whom  I 
had  seen  at  New  York.  Having  travelled  on  horse- 
back, he  had  arrived  at  Philadelphia  before  me.  He 
introduced  me  to  his  son,  who  received  me  with  civility, 
and  gave  me  some  breakfkst ;  but  told  me  he  had  no 
occasion  at  present  for  a  journeyman,  having  lately 
procured  one.  He  added,  that  there  was  another  prin- 
ter newly  settled  in  the  town,  of  the  name  of  Keimer, 
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who  might  perhapg  en^ploy  me ;  and  that  in  c^ise  pf  re*' 
fusal^  I  should  be  welcome  to  lodge  at  his  hpuse^  and» 
lie  would  give  me  a  little  work  now  and  thei^  till  spme-*- 
tiling  better  should  ofler.  '  •    / 

The  old  man  offered  to  introduce  me  tf>  th^e.  new. 
printer.  When  we  were  at  his  house ;  ?  .Neighboui;,'* 
said  he,  '^  I  bring  you  a  young  maa  in  th^  printing  bn* 
siness ;  perhaps  you  may  have  need  of  his  services/' 

Kcfimer  asked  me  some  questions^  put  a  <;omposi|ig* 
stick  in  my  hand  to  see  how  I  could  work^  and.  then 
said^ .  that  at  present  he  had  nothing  for  me  to  do^  but 
that  he  should  soon  be  able  to  employ  me.  At  the 
same  time  taking  old  Bradford  for  an  inhabitant  of  the 
town  Well-disposed  towards  him^  b«  communicated  hia 
project  to  him^  and  the  prospect  he  had  of  success^ 
Bradford  was  careful  not  to  discover  that  he  was  the 
fSather  of  the  other  printer ;  and  from  what  Keimer  had 
said,  that  he  hoped  shortly  to  be  in  possession  of  the 
greater  part  of  the  business  of  the  town^  led  him  by  art* 
fal  qu^tions^  and  by  starting  some  difSculties^  to  .disr 
close  all  his  views,  what  his  hopes  were  founded  upon^ 
and  how  he  intended  to  proceed*  I  was  present,  and 
heard  it  all.  I  instantly  saw  that  one  of  the  two  was  a 
cunning  old  fox,  and  the  other  a  perfect  nqvice.  Brad- 
ford left  me  with  Keimer,  who  was  strangely  surprised 
when  I  informed  him  who  the  old  man  was* 

I  found  Keimer*s  printing  materials  to  consist  of  an 
old  damaged  press^  and  a  small  fount  of  worn-out  Eng- 
lish letters,  with  which  he  himself  was  at  work  upon  an 
^legy  on  Aquila  Rose,  whom  I  have  memaon^d  above, 
an  ingenious  young  man,  and  of  an  excellent  cbaracteif, 
highly  esteemed  in  the  town,  secretary  to  the  assembly, 
and  a  very  tolerable  poet.    Keimev  also  made  verses, 
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but  they  were  indifferent  ones.  He  could  not  be  said 
to  write  in  verse^  for  his  method  was  to  set  the  lines  as 
they  flowed  from  his  muse ;  and  as  he  worked  without 
copy,  had  but  one  set  of  letter-cases,  and  the  elegy 
would  probably  occupy  all  his  types,  it  was  impossible 
for  any  one  to  assist  him.  I  endeavoured  to  put  his 
press  in  order,  which  he  had  not  yet  used,  and  of  which 
indeed  he  understood  nothing :  ^d  having  promised  to 
come  and  work  off  his  elegy  as  soon  as  it  should  be 
r^ady,  I  returned  to  the  house  of  Bradford,  who  gave 
me  some  trifle  to  do  for  the  present,  for  which  I  had 
my  board  and  lodging. 

In  a  few  days  Keimer  sent  for  me  to  print  off  his 
elegy.  He  had  now  procured  another  set  of  letter- 
cases,  and  had  a  pamphlet  to  re-print,  upon  which  he 
set  me  to  work. 

The  two  Philadelphia  printers  appeared  destitute  of 
every  qualification  necessary  in  their  profession.  Brad- 
ford had  not  been  brought  up  to  it,  and  was  very  illite^ 
rate.  Keimer,  though  he  understood  a  little  of  the  bu- 
siness, was  merely  a  compositor,  and  wholly  incapable 
of  working  at  the  press.  He  had  been  one  of  the  French 
prophets,  and  knew  how  to  imitate  their  supernatural 
agitations.  At  the  time  of  our  first  acquaintance  he 
professed  no  particular  religion,  but  a  little  of  all  upon 
occasion.  He  was  totally  ignorant  of  the  world,  and  a 
great  knave  at  heart,  as  I  had  afterwards  an  opportunity 
of  experiencing.  » 

Keimer  could  not  endure  that,  working  wilh  him,  I 
should  lodge  at  Bradford's.  He  had  indeed  a  houses 
but  it  was  unfurnished ;  so  that  he  could  not  take  me 
in.  He  procured  me  a  lodging  at  Mr.  Read's,  his  land- 
lord, whom  I  have  already  mentioned.    My  trunk  and 

effects 
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effects  being  now  arrived,  I  thought  of  making,  in  the 
eyes  of  Miss  Read,  a  more  respectable  appearance  than 
when  chance  exhibited  me  to  her  view,  eating  my  roll, 
and  wandering  in  the  streets. 

From  this  period  I  began  to  contract  acquaintance 
with  such  young  people  of  the  town  as  were  fond  of 
reading,  and  spent  my  evenings  with  them  agreeably, 
while  at  the  same  time  I  gained  money  by  my  industry, 
and,  thanks  to  my  frugality,  lived  contented.  I  thus 
forgot  Boston  as  much  as  possible,  and  wished  every 
one  to  be  ignorant  of  the  place  of  my  residence,  except 
my  friend  Collins,  to  whom  I  w  rote,  and  who  kept  my 
secret. 

An  incident  however  arrived,  which  sent  me  home 
much  sooner  than  I  had  proposed.  I  had  a  brother-in- 
law,  of  the  name  of  Robert  Holmes,  master  of  a  trading 
sloop  from  Boston  to  Delaware.  Being  at  Newcastle, 
forty  miles  below  Philadelphia,  he  heard  of  me,  and 
wrote  to  inform  me  of  the  chagrin  which  my  sudden 
departure  from  Boston  had  occasioned  my  parents,  and 
of  the  affection  which  they  still  entertained  for  me,  as- 
suring me  that,  if  I  would  return,  every  thing  should 
be  adjusted  to  my  satisfaction ;  and  he  was  very  pres- 
sing in  his  entreaties.  I  answered  his  letter,  thanked 
him  for  his  advice,  and  explained  the  reasons  which 
had  induced  me  to  quit  Boston,  with  such  force  and 
ckamess,  that  he  was  convinced  I  had  been  less  to 
blame  than  he  had  imagined. 

Sir  William  Keith,  governor  of  the  province,  was  at 
Newcastle  at  the  time.  Captain  Holmes,  being  by 
chance  in  his  company  when  he  received  my  letter, 
took  occasion  to  speak  of  me,  and  showed  it  him.  The 
governor  read  it,  and  appeared  surprised  when  he 

learned 


wtM 


38  LIFE   OF    D^t.   FBANKLIN. 

learned  my  age.  He  thought  me,  he  said,*  a  young 
man  of  very  promising  talents,  and  that,  of  conse- 
quence, I  ought  to  be  encouraged  ;  that  there  were  at 
Philadelpliia  none  but  very  ignorant  printers,  and  that 
if  I  were  to  set  up  for  myself,  he  had  no  doubt  of  my 
success  ;  that^  for  his  own  part,  he  would  procure  me 
all  the  public  business,  and  would  render  me  every 
other  service  in  his  power.  My  brother-in-law  related 
all  this  to  me  afterwards  at  Boston ;  but  I  knew  no- 
thing of  it  at  the  time ;  when  one  day  Keimer  and  I 
being  at  work  together  near  the  window,  we  saw  the 
governor  and  another  gentleman,  colonel  French,  of 
Newcastle,  handsomely  dressed,  cross  the  street,  and 
make  directly  for  our  house.  We  heard  them  at  the 
door,  and  Keimer  believing  it  to  be  a  visit  to  himself, 
went  immediately  down :  but  the  governor  enquired 
for  me,  came  up  stairs,  and,  with  a  condescensicm  and 
politeness  to  which  I  had  not  at  all  been  accustomed, 
paid  me  many  compliments,  desired  to  be  acquainted 
witli  me,  obligingly  reproached  me  for  not  having 
made  myself  known  to  him  on  my  arrival  in  the  town, 
and  wished  me  to  accompany. him  to  a  tavern,  where 
he  and  colonel  French  were  going  to  taste  some  excel- 
lent Madeira  wine. 

I  was,  I  confess,  somewhat  surprised,  and  Keimer 
appeared  thunderstruck.  I  went,  however,  with  the 
governor  and  the  colonel  to  a  tavern  at  the  comer  of 
Third-street,  where,  while  we  were  drinking  the  Ma- 
deira, he  proposed  to  me  to  establish  a  printing-house* 
He  set  forth  the  probabilities  of  success,  and  himself 
and  colonel  French  assured  me  that  I  should  have  their 
protection  and  influence  in  obtaining  the  printing  of 
the  public  papers  of  both  govenmients ;  .and  as  I  ap- 
peared 
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peared  to  doubt  whether  my  father  would  assist  me  in 
this  enterprize^  Sir  William  said  that  he  would  give  me 
a  letter  to  him,  in  which  he  would  represent  the  ad- 
vantages of  the  scheme,  in  a  light  which  he  had  no 
doubt  would  determine  him.  It  was  thus  concluded 
that  I  should  return  to  Boston  by  the  first  vessel,  with 
die  letter  of  recommendation,  from  the  governor  to  my 
&ther.  Meanwhile  the  project  was  to  be  k^t  secret, 
and  I  continued  to  work  for  Keimer  as  before. 

The  governor  sent  every  now  and  then  to  invite  me 
to  dine  with  him.  I  considered  this  as  a  very  great 
honour ;  and  I  was  the  more  sensible  of  it,  as  he  con- 
versed with  me  in  the  most  affable,  familiar,  and 
friendly  manner  imaginable. 

Towards  the  end  of  April  17M>  a  small  vessd  was 
ready  to  sail  for  Boston.  I  took  leave  of  Keimer,  upon 
the  pretext  of  gcnng  to  see  my  parents.  The  governor 
gave  me  a  long  letter,  in  which  he  said  many  flattering 
things  of  me  to  my  father ;  and  strongly  reconmiended 
the  project  of  my  settling  at  Philadelpliia^  as  a  thing 
which  could  not  fail  to  make  my  fortune. 

Going  down  the  bay  we  struck  on  a  flat,  and  sprung 
a  leak.  The  weather  was  very  tempestuous,  and  we 
were  obliged  to  puifnp  without  intermission  ;  I  took  my 
turn.  We  arrived,  however,  safe  and  sound  at  Boston^ 
after  about  a  fortnight's  passage. 

I  had  been  absent  about  seven  complete  months, 
and  my  relations,  during  that  interval,  had  received  no 
intelligence  of  me ;  for  my  brother-in-law.  Holmes, 
was  not  yet  returned,  and  had  not  written  about  me. 
My  unexpected  appearance  surprised  the  family ;  but 
they  were  all  delighted  at  seeing  me  again,  and,  ex- 
cept my  brother^  welcomed  me  home.    I  went  to  him 

at 
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at  the  printing-house.  I  was  better  dressed  than  I  bad 
ever  been  while  in  his  service  :  I  bad  a  complete  suit  of 
clothes,  new  and  neat,  a  watch  in  my  pocket,  and  my 
purse  was  furnished  with  nearly  five  i>ounds  sterling 
money.  He  gave  me  no  very  civil  reception ;  and 
having  eyed  me  from  head  to  foot,  resumed  bis  work. 

The  workmen  asked  me  with  eagerness  where  I  had 
been,  what  sort  of  a  country  it  was,  and  how  I  liked  it. 
I  spoke  in  tlie  highest  terms  of  Pliiladelpbia,  tlie  happy 
life  we  led  there,  and  expressed  my  intention  of  going 
back  again.  One  of  them  asking  what  sort  of  money 
we  had,  I  displayed  before  them  a  handful  of  silver, 
which  I  drew  from  my  pocket.  This  was  a  curiosity  to 
which  they  were  not  accustomed,  paper  being  tlie  cur- 
rent money  at  Boston.  I  iiEuled  not  after  this  to  let 
them  see  my  watch ;  and  at  last,  my  brother  continuing 
sullen  and  out  of  humour,  I  gave  them  a  shilling  to 
drink,  and  took  my  leave.  This  visit  stung  my  bro- 
ther to  the  soul ;  for  when,  shortly  after,  my  mother 
spoke  to  liim  of  a  reconciliation,  and  a  desire  to  see 
us  upon  good  terms,  he  told  her  that  I  had  so  in- 
sulted him  before  his  men,  that  he  would  never  forget 
or  forgive  it :  in  this,  however,  he  was  mistaken. 

The  governor's  letter  appeared  to  excite  in  my  fa- 
ther some  surprize;  but  he  said  little.  After  some 
days,  captain  Holmes  being  returned,  he  showed  it  him, 
asking  him  if  he  knew  Keith,  and  what  sort  of  a  man 
he  was :  adding,  that,  in  his  opinion,  it  proved,  very 
httle  discernment  to  think  of  setting  up  a  boy  in  busi- 
ness, who  for  three  years  to  come  would  not  be  of  an 
age  to  be  ranked  in  the  class  of  men.  Holmes  said 
•every  thing  he  could  in  favour  of  the  scheme ;  but  my 
father  ficmly  maintained  its  absurdity,  and  at  last  gave 

a  positive 


LIFK    OP   DR.    FRANKLIN.  /      41 

a  posttive  refusal.  He  wrote,  however,  a  civil  letter  to 
Sjr  WHliam,  thanking  him  for  the  protection  he  had  so 
obligingly  offered  me,  but  refusing  to  assist  me  for  the 
present,  because  he  thought  me  too  young  to  be  en^ 
trusted  with  the  conduct  of  so  important  an  enterprise, 
and  which  would  require  so  considerable  a  sirni  of 
money. 

My  old  comrade  Collins,  who  was  a  clerk  in  the 
post-office,  charmed  with  the  accoimt  I  gave  of  my  ' 
new  residence,  expressed  a  desire  of  going  thither; 
and  while  I  waited  my  father  s  determination,  he  set  off 
before  me  by  land  for  Rhode  Island,  leaving  his  books, 
which  formed  a  handsome  collection  in  mathematics 
and  natural  philosophy,  to  be  conveyed  with  mine  to 
•New  York,  where  he  purposed  to  wait  for  me. 

My  father,  though  he  could  not  approve  Sir  Wil- 
liam's proposal,  was  yet  pleased  that  I  had  obtained 
so  advantageous  a  recommendation  as  that  of  a  person 
of  his  rank,  and  that  my  industry  and  economy  had 
enabled  me  to  equip  myself  so  handsomely  in  so  short 
a  period.  Seeing  no  appearance  of  accommodating 
matters  between  my  brother  and  me,  he  consented 
to  my  return  to  Philadelphia,  advised  me  to  be 
civil  to  every  body,  to  endeavour  to  obtain  general 
esteem,  and  avoid  satire  and  sarcasm,  to  which  he 
thought  I  was  too  much  inclined ;  adding,  that  with 
perseverance  and  prudent  economy,  I  might,  by  the 
time  I  became  of  age,  save  enough  to  establish  myself 
ia  business ;  and  that  if  a  small  sum  should  then  be 
wanting,  he  would  undertake  to  supply  it. 

This  was  all  I  could  obtain  from  him,  except  some 
tqfling  presents,  in  token  of  friendship  from  him  and 

VOL.  i.  G  my 
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my  mother.  I  embairked  once  more  for  New  YoA, 
furnished  at  this  time  with  their  approbation  and  bless- 
ing. The  sloop  having  touched  at  Newport,  in  Rhode 
Island,  I  paid  a  visit  to  my  brother  John,  who  had  for 
some  years  been  settled  there,  and  was  married.  He 
had  always  been  attached  to  me,  and  he  received  me 
with  great  affection.  One  of  his  friends,  whose  name 
was  Vernon,  having  a  debt  of  about  thirty-six  pounds 
due  to  him  in  Pennsylvania,  begged  me  to  receive  it 
for  him,  and  to  keep  the  money  till  I  should  hear  from 
him  :  accordingly  he  gave  me  an  order  for  that  pur- 
pose. Tliis  affair  occasioned  me,  in  the  sequel,  much 
uneasiness. 

At  Newport  we  took  on  board  a  number  of  passen- 
gers ;  among  whom  were  two  young  women,  and  a 
grave  and  sensible  quaker  lady  with  her  scr\'ants.  I 
had  shown  an  obliging  forwardness  in  rendering  the 
quaker  some  trifling  services,  which  led  her,  probably, 
to  feel  an  interest  in  my  welfare  ;  for  when  she  saw  a 
familiarity  take  place,  and  every  day  increase,  be- 
tween the  two  young  women  and  me,  she  took  me  aside 
and  said :  ''  Young  man,  I  am  in  pain  for  thee.  Thou 
hast  no  parent  to  watch  over  thy  conduct,  and  thou 
seemest  to  be  ignorant  of  the  world,  and  the  snares  to 
which  youth  is  exposed.  Rely  upon  what  I  tell  thee : 
those  are  women  of  bad  characters  ;  I  perceive  it  in  all 
their  actions.  If  thou  dost  not  take  care,  they  will  lead 
thee  into  danger.  They  are  strangers  to  thee,  and  I 
advise  thee,  by  the  friendly  interest  I  take  in  thy  pre- 
servation, to  form  no  connection  with  them."  As  I  ap- 
peared at  first  not  to  think  quite  so  ill  of  them  as  she 
did,  she  related  many  things  she  had  seen  and  heard, 

which 
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ivhich  had  escaped  my  attention,  but  which  convinced 
me  that  she  was  in  the  right.  I  thanked  her  for  her 
obliging  advice,  and  promised  to  follow  it. 

When  we  arrived  at  New  York,  they  informed  me 
where  they  lodged,  and  invited  me  to  come  and  see 
them.  I  did  not  however  go,  and  it  was  well  I  did 
not;  for  the  next  day,  the  captain  missing  a  silvei 
spoon  and  some  other  things  which  had  been  taken 
from  the  cabin,  and  knowing  these  wpmen  to  be  pros- 
titutes, procured  a  search-warrant,  found  the  stolen 
goods  upon  them,  and  had  them  punished.  And  thus, 
after  having  been  saved  from  one  rock  concealed  un« 
der  water,  upon  which  the  vessel  struck  during  our 
passage,  I  escaped  another  of  a  still  more  dangerous 
nature. 

At  New  York  I  found  myj  friend  Collins,  who  had 
arrived  some  time  before.  We  had  been  intimate  from 
our  infancy,  and  had  read  the  same  books  together ; 
but  he  had  the  advantage  of  being  able  to  devote  more 
time  to  reading  and  study,  and  an  astonishing  disposi- 
tion for  mathematics,  in  which  he  left  me  far  behind 
him.  When  at  Boston^  I  had  been  ^customed  tq 
pass  with  him  almost  all  my  leisure  hours.  He  was 
then  a  sober  and  industrious  lad ;  his  knowledge  hac{ 
gained  him  a  very  general  esteem,  and  he  seemed  to 
promise  to  make  an  advantageous  figure  in  society. 
But,  during  my  absence,  he  had  unfortunately  addict- 
ed himself  to  brandy,  and  I  leamed>  as  well  from  him- 
self as  from  the  report  of  others,  that  every  day  sii^ce 
bis  arrival  at  New  York  he  had  been  intoxicated,  and 
had  acted  in  a  very  extravagant  manner.  He  had  also 
played,  and  lost  all  his  money  ;  so  that  I  was  obliged 
to  pay  his  expences  at  the  inn,  and  to  maintain  him 

g2  during 
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during  the  rest  of  his  journey ;  a  burthen  that  was 
very  inconvenient  to  me. 

The  governor  of  New  York,  whose  n.ime  was  Ber- 
net,  hearing  the  captain  say,  that  a  young  man  who 
was  a  passenger  in  his  ship  had  a  great  number  of 
books,  begged  him  to  bring  me  to  his  house.  I  ac- 
cordingly went,  and  should  have  taken  Collins  with 
me,  had  he  been  sober.  The  governor  treated  me  with 
great  civility,  shewed  me  his  library,  which  was  a  very 
considerable  one,  and  we  talked  for  some  time  upon 
books  and  authors.  This  was  the  second  governor  who 
had  honoured  me  with  his  attention,  and  to  a  poor  boy, 
as  I  was  then,  these  little  adventures  did  not  foil  to  be 
pleasing. 

We  arrived  at  Philadelphia.  On  the  way  I  received 
Vernon*»  money,  without  which  we  should  have  been 
unabled  to  have  finished  our  journey. 

Collins  wished  to  get  emplojrment  as  a  merchants 
clerk,  but  either  his  breath  or  his  countenance  betrayed 
his  bad  habit ;  for,  though  he  had  recommendations  he 
met  with  no  success,  and  continued  to  lodge  and  eat 
with  me,  and  at  my  expence.  Knowing  that  I  had 
Vernon's  money,  he  was  continually  asking  me  to  lend 
him  some  of  it,  promising  to  repay  me  as  soon  as  he 
should  get  employment.  At  last  he  had  drawn  so  much 
of  this  money,  that  I  was  extremely  alarmed  at  what 
might  become  of  me,  should  he  fail  to  make  good  the 
deficiency.  His  habit  of  drinking  did  not  at  all  diminish,^ 
and  was  a  frequent  source  of  discord  between  us  ;  for 
when  he  had  drank  a  little  too  much,  he  was  very  head-^ 
strong. 

Being  one  day  in  a  boat  together  on  the  Delaware, 
witli  some  other  young  persons,  he  refused  to  take  his 
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turn  in  rowing.  Yon  shall  row  for  me,  said  he,  till  we 
get  home. — No,  I  replied,  we  will  not  row  for  you.— 
You  shall,  said  he,  or  remain  upon  the  water  all  night. 
As  you  please. — Let  us  row,  said  the  rest  of  the  com- 
pany ;  what  signifies  whether  he  assists  or  not.  But, 
already  angry  with  him  for  his  conduct  in  other  re- 
spects, I  persisted  in  my  refusal.  lie  then  swore  that 
he  would  make  me  row,  or  would  throw  me  out  of  the 
boat ;  and  he  made  up  to  me.  As  soon  as  he  was  within 
my  reach,  I  took  him  by  the  collar,  gave  him  a  violent 
thrust,  and  threw  him  head  foremost  into  the  river.  I 
knew  that  he  was  a  good  swimmer,  and  was  therefore 
under  no  apprehensions  for  his  life.  Before  he  could 
turn  himself,  we  were  able,  by  a  few  strokes  of  our 
oars,  to  place  ourselves  out  of  his  reach ;  and  whenever 
he  touched  the  boat,  we  asked  him  if  he  would  row 
striking  his  hands  at  the  same  time  with  the  oars,  to 
make  him  let  go  his  hold.  He  was  nearly  suffocated 
with  rage,  but  obstinately  refused  making  any  promise 
to  row.  Perceiving,  at  length,  that  his  strength  began 
to  be  exhausted,  we  took  him  into  the  boat,  and  con- 
veyed him  home  in  the  evening  completely  drenched. 
The  utmost  coldness  subsisted  between  us  after  this  ad- 
venture. At  last  the  captain  of  a  West-India  ship, 
who  was  commissioned  to  procure  a  tutor  for  the  chil- 
dren of  a  gentleman  at  Barbadoes,  meeting  with  Collins, 
offered  him  the  place.  He  accepted  it,  and  took  his 
leave  of  me,  promising  to  discharge  the  debt  he  owed 
me  with  the  first  money  he  should  receive ;  but  I  have 
heard  nothing  of  him  since. 

The  violation  of  the  trust  reposed  in  me  by  Vernon, 
was  one  of  the  first  great  error3  of  my  life ;  and  it 
proves  that  my  father  was  not  mistaken  whoi  he  supposed 
^.  me 
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me  too  young  to  be  intrusted  with  the  management  of 
important  affairs.  But  Sir  William^  upon  reading  his 
letter,  thought  him  too  prudent.  There  was  a  differ- 
ence, he  said,  between  individuals :  years  of  maturity 
were  not  alw^ays  accompanied  with  discretion,  neither 
was  youth  in  every  instance  devoid  of  it.  Since  your 
father,  added  he,  will  not  set  you  up  in  business,  I  will 
dp  it  myself.  Make  out  a  list  of  what  will  be  wanted 
from  England,  and  I  will  send  for  the  articles.  You 
shall  repay  me  when  you  can.  I  am  determined  to  have 
H  good  printer  here,  and  I  am  sure  you  will  succeed. 
Tliis  was  said  with  so  much  seeming  cordiality,  that  I 
suspected  not  for  an  instant  the  sincerity  of  the  offer.  I 
had  hitherto  kept  the  project,  with  whicli  Sir  William 
had  inspired  me,  of  settling  in  business,  a  secret  at 
Philadelphia,  and  I  still  continued  to  do  so.  Had  my 
reliance  on  the  governor  been  known,  some  friend  bet** 
ter  acquainted  with  his  character  than  myself^  would 
doubtless  have  advised  me  not  to  trust  him;  for  I  after- 
wards learned  he  was  universally  known  to  be  liberal  of 
promises,  which  he  had  no  intention  to  perform.  But 
having  never  solicited  him,  how  could  I  suppose  hisc 
pflers  to  be  deceitfiil  f — On  the  contrary,  I  believed  him 
to  be  the  best  man  in  the  world. 

I  gave  him  an  inventory  of  a  small  printing-ofEce, 
the  expence  of  which  I  had  calculated  at  about  a  hun- 
dred pounds  sterling.  He  expressed  his  approbation ; 
but  asked,  if  my  presence  in  Englandj  that  I  might 
choose  the  characters  myself^  and  see  tliat  eveiy  article 
was  good  in  its  kind,  would  not  be  an  advantage?  You  will 
also  be  able,  said  he,  to  form  some  acquaintance  there^ 
and  establis}^  a  correspondence  with  stationers  and  book- 
sellers. Thi^  I  acknowledged  was  desirable*  That,  be- 
ing 
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ing  tlie  case,  added  he^  hold  yourself  in  readiness  to 
go  with  the  Annis.  This  was  the  annual  vessel^  and  the 
only  one^  at  that  time^  which  made  regular  voyages 
between  the  ports  of  London  and  Philadelphia.  But 
the  Annis  was  not  to  sail  for  some  months.  I  therefore 
continued  to  work  with  Keimer,  unhappy  respecting 
the  sum  which  CoUins  had  drawn  from  me,  and  almost 
in  continual  agony  at  the  thoughts  of  Vernon^  who 
fortunately  made  no  demand  of  his  money  till  several 
years  after. 

In  the  account  of  my  first  voyage  from  Boston  to 
Philadelphia,  I  omitted^  I  believe,  a  trifling  circum- 
stance, which  will  not,  perhaps,  be  out  of  place  here. 
During  a  calm  which  stopped  us  above  Block  Island, 
the  crew  employed  themselves  in  fi.shing  for  cod,  of 
which  they  caught  a  great  number.  I  had  hitherto  ad- 
hered to  my  resolution  of  not  eating  any  thing  that  had 
possessed  life ;  and  I  considered  on  this  occasion,  agree- 
ably to  the  maxims  of  my  master  Tryon,  the  capture 
of  every  fish  as  a  sort  of  murder,  committed  without 
provocation,  since  these  animals  had  neither  done,  nor 
were  capable  of  doing  the  smallest  injury  to  any  one 
that  should  justify  the  measure.  This  mode  of  reason- 
ing I  conceived  to  be  unanswerable.  Meanwhile,  I  had 
formerly  been  extremely  fond  of  fish ;  and  when  one  of 
these  cod  was  taken  out  of  the  frying-pan,  I  thought 
its  flavour  delicious.  I  hesitated  some  time  between 
principle  and  inclination,  till  at  last  recollecting,  that 
when  the  cod  had  been  opened,  some  small  fish  were 
found  in  its  belly,  I  said  to  myself,  if  you  eat  one  an- 
other, I  see  no  reason  why  we  may  not  eat  you.  I  ac-  N 
cordingly  dined  on  the  cod  with  no  small  degree  of 
pleaittxe^  and  have  sinca  continued  to  eat  like  the  rest 

of 
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of  mankind^  returning  only  occasionally  to  my  vegetal 
ble  plan.  How  convenient  does  it  prove  to  be  a  rational 
animal,  that  knows  how  to  find  or  invent  a  plausible 
pretext  for  whatever  it  has  an  inclination  to  do  ! 

I  continued  to  live  upon  good  terms  with  Keimer> 
who'had  not  the  smallest  suspicion  of  my  projected 
establishment.  He  still  retained  a  portion  of  his  former 
enthusiasm;  and>  being  fond  of  argument^  we  fre- 
quently disputed  together.  I  was  so  much  in  the  habit 
of  using  my  Socratic  method^  and  had  so  frequently 
puzzled  him  by  my  questions^  which  appeared  at  first 
very  distant  from  the  point  in  debate^  yet  nevertheless 
led  to  it  by  degrees,  involving  him  in  difficulties  and 
contradictions  from  which  he  was  unable  to  extricate 
himself,  that  he  became  at  last  ridiculously  cautious,  and 
would  scarcely  answer  the  most  plain  and  familiar 
question  without  previously  asking  me — "WTiat  woidd 
you  infer  from  that?  Hence  he  formed  so  high  an 
opinion  of  my  talents  for  refutation,  tliat  he  seriously 
proposed  to  me  to  become  his  colleague  in  the  establish- 
ment of  a  new  religious  sect.  He  was  to  propagate 
the  doctrine  by  preaching,  and  I  to  refute  every  opo- 
nent. 

When  he  explained  to  me  his  tenets,  I  found  many 
absurdities  which  I  refused  to  admit,  unless  he  would 
agree  in  turn  to  adopt  some  of  my  opinions.  Keimer 
wore  his  beard  long,  because  Moses  had  somewhere 
•aid,  "  Thou  shalt  not  mar  the  comers  of  thy  beard.** 
He  likewise  observed  the  Sabbath ;  and  tliese  were  with 
him  two  very  essential  points.  I  disliked  them  both  : 
but  I  consented  to  adopt  them,  provided  he  would  agree 
to  abstain  from  animal  food..  I  doubt,  said  he,  whether 
my  constitutioa  will  be  able  to  support  iu  I  assured 
«  him 
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him  on  the  contrary  he  would  find  himself  the  better 
for  it.  He  was  naturally  a  glutton^  and  I  wished  to 
amuse  myself  by  starving  him.  He  consented  to  make 
trial  of  this  regimen^  if  I  would  bear  him  company  j 
and  in  reality  we  continued  it  for  three  months.  A 
woman  in  the  neiglhbourhood  poefMured  and  brought  us 
our  victuals,  to  whom  I  gave  a  list  of  forty  dishes ;  in  the 
composition  of  which  there  were  entered  neither  flesh 
nor  fish.  This  fancy  was  the  more  agreeable  to  me.  as 
it  turned  to  good  account ;  for  the  whole  expence  of 
our  living  did  not  exceed  for  each  eighteen  pence  a 
week* 

I  bstve  since  that  period  observed  several  Lents  witlr 
the  greatest  strictness,  and  have  suddenly  returned  B^eia 
to  my  ordinary  diet,  without  experiencing  the  smallest 
inconvenience;  which  has  Jed  me  to  regard  a^'of  nd^ 
importance  the  advice  commonly  given,  of  introducing 
gradually  such  alterations  of  regimen. 

I  continued  it  cheerfully,  but  poor  Keimer  suffered 
terribly.  Tired  of  the  project,  he  sighed  for  the  flesh- 
pots  of  Egypt.  At  length  he  ordered  a  roast  pig,  and 
invited  me  and  two  of  our  female  acquaintance  to  dine 
with  him ;  but  the  pig  being  ready  a  little  too  soon,  he 
could  not  resist  the  temptation,  and  eat  it  all  up  before 
we  arrived. 

During  the  circumstances  I  have  related,  I  had  paid 
some  attentions  to  Miss  Read.  I  entertained  for  her  the 
utmost  esteem  and  affection ;  and  I  had  reason  to  believe 
that  these  sentiments  were  mutual.  But  we  were  both 
young,  scarcely  more  than  eighteen  years  of  age ;.  and 
as  I  was  on  the  point  of  undertaking  a  long  voyage^ 
her  mother  thought  it  prudent  to  prevent  matters  being 
carried  too  far  for  the  present,  judging  that^  if  mar- 
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riag6*  was' oitr  object,  there  vrouM  be  more  propriety  in 
it  after  my  retfrm,  when,  as  at  least  f  expected,  I  shouH 
b^'  efefablfehetl  in  my  business.  Perhaps,  also,  she 
thoVi'gfit  my  expectatiotw  were  not  so  well  founded  as  I 
hnagined. 

My  moist  itttimftte  acquaintance  at  this  time  were 
Charles  Osborne,  Joseph  Watson,  and  James  Rdph : 
j'oimg  men  who  were  all  fond  of  reading.  The  two 
first  were  clerks  to  Mr.  Charles  Brockdon,  one  of  the 
principal  attomies  m  the  town,  and  the  other  clerk  to 
a  merchant.  Watson  was  an  upright,  pious,,  and  sen- 
sible young  man  :  the  others  were  somewhat  more  loose 
in  their  principfeff  of  refigion,  partJcufarly  Rtrlph,  whose 
feith,  as  well  as.  that  of  CoHins,  I  had  contributed  to 
shake  ;  each  of  whoptt  made  me  suffer  a  very  adequate 
punishment.  Osborne  was  sensible,  and  sincere-  and 
affectiottate  in  his  friendships,  but  too  much  inclined 
to  the  critic  in  matters  of  literature.  Ralph  was  ini' 
genuous  and  shrewd,  giented  in  his  address,  and  ex- 
tremely eloquent.  I  do  not  remember  to  hare  met  with 
a  more  agreeable  speaker.  Thty  were  botii  enamoured 
of  the  muses,  and  had  already  evinced  their  |iassion  by 
some  small  poeticid  producrions. 

It  was  a  custom  with  us  to  take  a  charming  walk  on 
Sundays,  in  the  woods  that  border  the  Skujikil.'  Here 
we  read  together,  and  afterwards  converged  on  what  we 
read.  Ralph  was  tfisposed  to  give  Irimself  up  entirely 
to  poctiy.  He  flattered  himself  that  he  should  arrive 
at  great  eminence  in  the  art,  and  even  acquire  a  fisr-- 
tune.  The  subiimest  poets,  he  pretended,  when  they 
first  began  to  wri^e,  committed  as  many  faults  as  him- 
self. Osborne  endeavoured  to  dissuade  him,  bv  as- 
suring  him  that  he  had  no  genius  for  poetry,  and  ad- 
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vised  faim  to  stick  to  the  Uade  in  which  he  had  been 
brought  up.  In  the  road  of  commerce,  said  he^  ydu 
will  be  sure,  by  diligence  and  assiduity^  though  you 
hav;e  no  capital^  of  .so  far  succeeding  as  to  be  employed 
as  a  factor ;  and  may  thus,  in  .time,  acquire  the  means 
of  setting  up  for  yourself.  I  concurred  in  these  seoti-* 
ments,  but  at  .the  same  time  expressed  my  approbation 
of  amusing  ourselves  sometimes  with  poetry,  with  a 
view  to  improve  our  .style.  Jn  consequence  of  this  it 
was  proposed,  that,  at  our  next  meeting,  es^ch  of  us 
should  bring  a  copy  of  verses  of  his  own  composition. 
Our  object  in  this  competition  was  to  benefit  each 
other  by  our  mutual  remarks,  criticisms,  and  correc- 
tions ;  and  as  style  and  expression  were  all  we  had  in 
view,  we  excluded  every  idea  of  invention,  by  agreeing 
that  our  task  should  be  a  version  of  the  eighteenth 
psalm,  in  which  is  described  the  descent  of  the  Deity. 
The  time  of  our  meeting  drew  near,  when  Rfdph 
<;alled  upon  me,  and  told  me  that  his  performance  was 
ready.  I  informed  him  that  I  had  been  idle,  apd,.not 
much  liking  the  task,  had  done  nothing.  He  shewed 
me  his  piece,  and  asked  me  what  I  thought  of  it.  I 
expressed  myself  in  terms  of  warm  approbation;  be- 
cause it  really  -appeared  to  have  considerable  ^erit. 
He  then  said,  Osborne  will  never  acknowledge  the 
smallest  degree  of  excellence  in  any  production  of 
mine.  Envy  alone  dictates  to  him  a  thousand  animad- 
versions. Of  you  .he  is  not  so  jealous  :  I  wish,  there- 
fore, you  would  take  the  verses,  and  produce  them  ^s 
your  own. .  I  will  .pretend  not  to  have  had  leisure  to 
write  any  thing.  We  shall  then  see  in  what  manner  he 
will  speak  of  them.     I  agreed  to  this  little  artifice,  and 
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immediately  transcribed  the  verses  to  prevent  all  su§- ' 
picion. 

We  met.  Watson's  performance  was  the  first  that 
was  read  ;  it  had  some  beauties^  but  many  faults.  We 
next  read  Osborne's,  which  was  much  better.  Ralph 
(did  it  justice,  remarking  a  few  imperfections,  and  ap-' 
plauding  such  parts  as  were  excellent.  He  had  himself 
nothing  to  show.  It  was  now  my  turn.  I  made  some 
difficulty ;  seemed  as  if  I  wished  to  be  excused ;  pre- 
tended that  1  had  had  no  time  to  make  corrections, 
&c.  No  excuse,  however,  was  admissible,  and,  the 
piece  must  be  produced.  It  was  read,  and  re-read. 
Watson  and  Osborne  immediately  resigned  the  palm^ 
and  united  in  applauding  it.  Ralph  alone  made  a  few 
remarks,  and  proposed  some  alterations ;  but  I  de^ 
fended  my  text.  Osborne  agreed  with  me,  and  told 
Ralph  that  he  was  no  more  able  to  criticise  than  he 
was  able  to  write. 

When  Osborne  was  alone  with  me,  he  expressed  him- 
self still  more  strongly  in  favour  of  what  he  considered 
as  my  performance.  He  pretended  that  he  had  put 
some  restraint  upon  himself  before,  apprehensive  of  my 
construing  his  commendation  into  flattery.  But  who 
would  have  supposed,  said  he,  Franklin  to  be  capable 
of  such  a  composition?  What  painting — what  energy 
•*— what  fire !  He  has  surpassed  the  originals  In  his 
common  conversation  he  appears  not  to  have  a  choice 
of  words ;  he  hesitates,  and  is  at  a  loss — and  yet,  good 
God,  how  he  writes ! 

At  our  next  meeting  Ralph  discovered  the  trick 

we   had  played   Osborne,    who    was  rallied  without 

mercy. 

By 


LWt    Of   DR.   FRANKLIN.  53 

By  this  adventure  Ralph  was  fixed  in  his  determina- 
tion of  becoming  a  poet.  I  left  nothing  unattempted 
to  divert  him  from  his  purpose ;  but  he  persevered,  till 
at  last  the  reading  of  Pope*  leflFected  his  cure  :  he  be- 
dame,  however,  a  very  tolerable  prose-writer.  I  shall 
speak  more  of  him  hereafter ;  but  as  I  shall  probably 
have  no  farther  occasion  to  mention  the  other  two,  I 
ought  to  observe  here  that  Watson  died  a  few  years  af- 
ter in  my  arms.  He  was  greatly  regretted,  for  he  was 
the  best  of  our  society.  Osborne  went  to  the  islands, 
where  he  gained  considerable  reputation  as  a  barrister, 
and  was  getting  money ;  but  he  died  young.  We  had 
seriously  engaged,  that  whoever  died  first  should  return 
(if  possible)  and  pay  a  friendly  visit  to  the  survivor,  to 
give  him  an  account  of  the  other  world— but  he  has 
never  fulfilled  his  engagement. 

The  governor  appeared  to  be  fond  of  my  company, 
and  frequently  invited  nie  to  his  house.  He  always 
spoke  of  his  intention  of  settling  me  in  business,  as  a 
point  that  >yas  decided.  I  was  to  take  with  me  letters 
of  recommendation  to  a  number  of  bis  friends,  and 
particularly  a  letter  of  credit,  in  order  to  obtain  the 
necessary  sum  for  the  purchase  of  my  press,  types, 
and.'paper.  He  appointed  various  times  for  me  to 
come  for  these  letters,  which  would  certainly  be  ready, 
and  when  I  came,  always  put  me  oif  to  another  day. 

These  successive  delays  continued  till  the  vessel, 
whose  departure  had  been  several  times  deferred,  was 


*  Probabljr  the  Dunciad,  where  we  find  him  ihos  immortalized  by  the 

author : 

Silence,  ye  wolves,  while  Ralph  to  Cynthia  howTs, 

And  makes  night  hideou3<— aniwer  hioif  ye  owU ! 
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on  the  point  of  setting  sail;  when  I  again  went  to  6ir 
William'8  house^  to  receive  my  letters  and  take  leave 
of  him.  I  saw  bis  secretary.  Dr.  Bard,  who  told  me 
that  the  governor  was  extremely  busy  writing,  but  that 
he  would  be  down  at  Newcastle  before  the  vessel,  and 
that  the  letters  woyld  be  delivered  to  me  there. 

Ralph,  though  he  was  married  and  had  a  child,  de* 
termined  to  accompany  me  in  this  voyage.  His  ob- 
ject was  supposed  to  be  the  establishing  a  corresponds^ 
ence  with  some  mercantile  houses,  in  order  to  sell  goods 
by  commission ;  but  I  afterwards  learned  that,  having 
reason  to  be-  dissatisfied  with  the  parents  of  his  wife, 
)ie  proposed  to  himself  to  leave  her  on  their  hands^ 
and  never  return  to  America  again. 

Having  taken  leave  of  my  friends,  and  interchanged 
promises  of  fidelity  with  Miss  Read,  I  quitted  Phila- 
delphia. At  Newcastle  the  vessel  came  to  anchor. 
The  governor  was  arrived,  and  I  went  to  his  lodgings. 
His  secretary  received  me  with  great  civility,  told  me 
on  the  part  of  the  governor  that  he  could  not  see  me 
then,  as  he  was  engaged  in  affairs  of  the  utmost  im- 
portance, but  that  he  would  send  the  letters  on  board, 
and  that  he  wished  me,  with  all  his  heart,  a  good 
voj'age,  and  speedy  return.  I  returned,  somewhat 
astonished,  to  the  ship,  but  still  without  entertaining 
the  slightest  suspicion. 

Mr.  Hamilton,  a  celebrated  barrister  of  Philadel- 
,phia,  had  taken  a  passage  to  England  for  himself  and 
i^s  son,  and,  in  conjunction  with  Mr.  Denham,  a 
quaker,  and  Messrs.  Oniam  and  Russel,  proprietors  of 
.«  forge  in  Maryland,  had  agreed  for  the  whole  cabin, 
so  that  Ralph  and  I  were  obliged  to  take  up  our  lodg- 
ing with  the  crew.    Being  unknown  to  every  body  in 
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the  ship,  we  were  looked  upon  as  of  the  common  or- 
der of  people :  but  Mr  Hamilton  and  his  son,  (it  was 
James,  who  was  afterwards  governor,)  left  us  at  New- 
castle, and  returned  to  Philadelphia,  where  he  was 
recalled  at  a  very  great  expence,  to  plead  the  cause  of 
a  vessel  that  had  been  seized ;  and  just  as  we  were 
about  to  sail,  colonel  French  came  on  board,  and 
shewed  me  many  civilities.  The  passengers  upon  this 
paid  me  more  attention,  and  I  was  invited,  together 
with  my  friend  Ralph,  to  occupy  the  place  in  the  cabin 
which  the  return  of  the  Mr.  Hamiltons  had  mad^  va- 
cant ;  an  offer  which  we  very  readily  accepted. 

Having  learned  that  the  dispatches  of  the  governor 
had  been  brought  on  board  by  colonel  French,  I  asked 
the  captain  for  the  letters  that  were  to  be  entrusted  to 
my  care.  He  told  me  that  they  were  all  put  together 
in  the  bag,  which  he  could  not  open  at  present ;  but 
before  we  •  reached  England,  he  would  give  me  an  op- 
portunity of  taking  them  out.  I  was  satisfied  with  this 
answer,  and  we  pursued  our  voyage. 

The  company  in  the  cabhi  were  aH  very  sociable, 
and  we  were  perfectly  well  on  as  to  provisions,  as  we 
bad  the  advantage  of  the  whole  of  Mi^*  Hamilton's, 
who  had  laid  in  a  very  plentiful  stock.  During  the 
passage,  Mr.  Denham  contracted  a  friendship  for  -me, 
which  ended  only  with  his  life  :  in  other  respects  the 
voyage  was  by  no  means  an  agreeable  one,  as  we  had^ 
much  bad  weather. 

When  we  arrived  in  the  river,  the  captain  wb$  ^s 
good  as  his  word,  and  allowed  me  to  search  i(i  the  bi^ 
for  the  governor's  letters.  I  c6uld  not  find  a  single 
one  with  my  name  written  on  it,  ad  committed  to  ihy 
care;  but  I  selected  six  orsevien^  whicbl  judged  from 
-'  the 
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the  direction  to  be  those  that  were  intended  for  rae ; 
particularly  one  to  Mr.  Basket  the  king's  printer,  and 
another  to  a  stationer,  who  was  the  first  person  I  called 
upon.  I  delivered  him  the  letter  as  coming  from  go- 
vernor Keith.  ''  I  have  no  acquaintance  (said  he) 
'^  with  any  such  person  ;**  and  opening  the  letter,  *'  Oh, 
**  it  is  from  Riddlesden  !*'  he  exclaimed.  '^  I  have 
'*  lately  discovered  him  to  be  a  very  arrant  knave, 
**  and  wish  to  have  nothing  to  do  either  with  him  or 
*'  his  letters.**  He  instantly  put  the  letter  into  my 
hand,  turned  upon  his  heel,  and  left  me,  to  serve  some 
customers. 

I  was  astonished  at  finding  these  letters  were  not ' 
from  the  governor.  Reflecting,  and  putting  circmU'- 
stances  together,  I  then  began  to  doubt  his  sincerity. 
I  rejoined  my  friend  Denham,  and  related  the  whole^ 
affair  to  him.  He  let  me  at  once  into  Keith's  chaiac* 
ter,  told  me  there  was  not  the  least  probability  of  hit 
having  written  a  single  letter ;  that  no  one  who  knew 
him  ever  placed  any  reliance  on  him,  and  laugbed  at 
my  credulity  in  supposing  that  the  governor  would 
give  me  a  letter  of  credit,  when  he  had  no  credit  for 
himself.  As  1  showed  some  uneasiness  respecting  what 
step  I  should  take,  he  advised  me  to  try  to  get  em- 
ployment in  the  house  of  some  printer.  You  may 
there,  said  hie,  improve  yourself  in  business,  and  you 
will  be  able  to  settle  yourself  the  more  advantageously 
when  you  return  to  America. 

We  knew  already  as  well  as  the  stationer,  attcnmey 
Riddlesden  to  be  a  knave.  He  had  nearly  ruined  the 
father  of  Miss  Read,  by  drawing  him  in  to  be  his  se- 
curity. We  learned  from  his  letter,  that  he  was  secretly 
carrying  on  an  intrigue,  in  concert  with  the  governor, 
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to  the  prejadice  of  Mr.  Hamilton^  who  it  was  sup- 
posed would  by  this  time  be  in  Europe.  Denham, 
who  was  Hamilton's  friend,  was  of  opinion  that  he 
ought  to  be  made  acquainted  with  it ;  and  in  reality^ 
the  instant  he  arrived  in  England,  which  was  very  soon 
after,  L  waited  on  him,  and,  as  much  from  good-will 
to  him,  as  from  resentment  against  the  governor,  put 
the  letter  into  his  hands.  He  thanked  me  very  sin- 
cerely, the  information  it  contained  being  of  conse* 
quence  to  him;  and  from  that  moment  bestowed  on  me 
his  friendship,  which  afterwards  proved  on  maay  occa^ 
sions  serviceable  to  me. 

But  what  are  we  to  think  of  a  governor  who  could 
play  so  scurvy  a  trick,  and  thus  grossly  deceive  a  poor 
young  lad,  wholly  destitute  of  experience  ?  It  was  a 
practice  with  him.  Wishing  to  please  cverv  body, 
and  having  little  to  bestow,  he  was  lavish  of  promises. 
He  was  in  other  respects  sensible  and  judicious,  a  very 
tolerable  writer,  and  a  good  governor  for  the  |>eople ; 
though  not  so  for  the  proprietaries,  whose  instructions 
he  frequently  disregarded.  Many  of  our  best  jaws 
were  his  work,  and  established  during  bis  administra- 
tion. 

Ralph  and  I  were  inseparable  companions.  Wc 
took  a  lodging  togetlier  at  three  imd  sixpence  a-week, 
which  was  as  much  as  we  could  afford.  He  met  with 
some  relations  in  London,  but  they  were  poor,  and  not 
able  to  assist  him.  He  now,  for  the  first  time,  in- 
formed me  of  his  intention  to  remain  in  England,  and 
that  he  had  no  thoughts  of  ever  returning  to  Philadel- 
phia. He  was  totally  without  money;  the  little  he 
had  been  able  to  raise  having  barely  sufUced  for  hi^t 
passage.    I  had  still  fifteen  pistoles  remaining ;  and  to 
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mc  he  had  from  time  to  time  recourse^  while  he  tried 
to  get  employment. 

At  first,  believing  himself  possessed  of  talents  for 
the  stage^  he  thought  of  turning  actor ;  but  Wilkes,  to 
whom  he  applied^  frankly  advised  him  to  renounce  the 
idea,  as  it  was  impossible  he  should  succeed.  He  next 
proposed  to  Roberts,  a  bookseller  in  Paternoster-row, 
to  write  a  weekly  paper  in  the  manner  of  the  Spec- 
tator, upon  terms  to  which  Roberts  would  not  listen. 
Lastly,  he  endeavoured  to  procure  employment  as  a 
copyist,  and  applied  to  the  lawyers  and  stationers  about 
the  Temple ;  but  he  could  find  no  vacancy. 

As  to  myself,  I  immediately  got  engaged  at  Palmer's, 
at  that  time  a  noted  printer  in  Bartholomew-close,  with 
whom  I  continued  nearly  a  year.  I  applied  very  assi- 
duously to  my  work  ;  but  I  expended  with  Ralph 
almost  all  that  I  earned.  Plays,  and  other  places  of 
amusement  which  we  frequented  together,  having  ex- 
hausted my  pistoles,  we  lived  after  this  from  hand  to 
mouth.  He  appeared  to  have  entirely  forgotten  his 
wife  and  child,  as  I  also,  by  degrees,  forgot  my  en- 
gagements with  Miss  Read,  to  whom  I  never  wrote 
more  than  one  letter,  and  that  merely  .to  inform  her 
that  I  was  not  likely  to  return  soon.  This  was  another 
grand  error  of  my  life,  which  I'  should  be  desirous  of 
correcting  were  I  to  begin  my  career  again. 

I  was  employed  at  Palmer's  on  the  second  edition 
of  Woolaston's  Religion  of  Mature.  Some  of  his  ar- 
guments appearing  to  me  not  to  be  well-founded,  I 
wrote  a  small  metaphysical  treatise,  in  which  1  ani- 
madverted on  those  passages.  It  was  entitled  a  *'  Dis- 
sertation on  Liberty  and  Necessity,  Pleasure  and  Pain." 
J  dedicated  it  to  my  friend  Ralphs  and  printed  a  small 
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number  of  copies.  Palmer  upon  this  treated  me  with 
more  consideration^  and  regarded  me  as  a  young  man 
of  talents;  though  he  seriously  took  me  to  task  for 
the  principles  of  my  pamphlet,  which  he  looked  upon 
as  abominable.  The  printing  of  this  work  was  another 
error  of  my  life. 

While  I  lodged  in  Little  Britain  I  formed  acquaint- 
ance with  a  bookseller  of  the  name  of  Wilcox,  whose 
shop  was  next  door  to  me.  Circulating  libraries  were 
not  then  in  use.  He  had  an  immense  collection  of 
books  of  all  sorts.  We  agreed  that,  for  a  reasonable 
retribution,  of  which  I  have  now  forgotten  "the  price, 
I  should  have  free  access  to  his  library,  and  take  what 
books  I  pleased,  which  I  was  to  return  when  I  had 
read  them.  I  considered  this  agreement  as  a  very 
great  advantage ;  and  I  derived  from  it  as  much  benefit 
as  was  in  my  power. 

My  pamphlet  falling  into  the  hands  of  a  surgeon,  of 
the  name  of  Lyons,  author  of  a  book  entitled,  ''  Infal- 
Kbility  of  Human  Judgment,"  was  the  occasion  of  a 
considerable  intimacy  between  us.  He  expressed  great 
esteem  for  me,  came  frequently  to  see  me,  in  order  to 
converse  upon  metaphysical  subjects,  and  introduced 
me  to  Dr.  Mandeville,  author  of  the  Fable  of  the 
Bees,  who  had  instituted  a  club  at  a  tavern  in  Cheap- 
tide,  of  which  he  was  the  soul :  he  was  a  facetious  and 
very  amusing  character.  He  also  introduced  me,  at 
Bat  son's  coffee-house,  to  Dr.  Pemberton,  who  pro- 
mised to  give  me  an  opportunity  of  seeing  Sir  Isaac 
Newton,  which  I  very  ardently  desired ;  but  he  nevejr 
kept  his^word. 

I  had  brought  some  curiosities  with  me  from  Ame- 
rica; the  principal  of  which  was  a  purse  made  of  the 
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asbestos,  which  fire  only  purifies.  Sir  Hans  Sloone 
hearing  of  it,  called  upon  me,  and  invited  me  to  his 
house  in  Bloomsbury-square,  wliere,  after  showing  uie 
every  thing  that  was  curious,  he  prevailed  on  me  to 
add  this  piece  to  his  collection  ;  for  which  he  paid  mA 
very  handsomely. 

Tliere  lodged  in  the  same  house  with  us  a  young  wo- 
man, a  milliner,  who  had  a  shop  by  the  side  of  the 
Exchange.  Lively  and  sensible,  and  having  received 
an  education  somewhat  above  her  rank,  her  conversa- 
tion was  very  agreeable.  Ralph  read  plays  to  her 
every  evening.  They  became  intimate.  She  took  ano- 
ther lodging,  and  he  followed  her.  They  lived  for 
some  time  together ;  but  Ralph  being  without  employ- 
ment, she  having  a  chikl,  and  the  profits  of  her  busi- 
ness not  sufficing  for  the  maintenance  of  tliree,  be 
resolved  to  quit  London,  and  try  a  country  school. 
This  was  a  plan  in  which  he  thought  himself  likely  to 
succeed  ;  as  he  wrote  a  fine  hand,  and  wa9  versed  in 
arithmetic  and  accounts.  But  considering  the  office 
as  beneath  him,  and  exi)ecting  some  day  to  make  .ar  ' 
better  figure  in  the  world,  when  he  should  be  ashamed 
of  its  being  known  that  he  had  exercised  a  profession 
so  little  honourable,  he  changed  his  name,  and  did  me 
the  honour  to  assume  mine.  He  wrote  to  me  soon 
after  his  departure,  infonning  me  that  he  was  settled 
at  a  small  village  in  Berkshire.  In  his  letter  he  recom- 
mended Mrs.  T***,  the  milliner,  to  my  care,  and  re* 
quested  an  answer,  directed  to  Mr.  Franklin,  school-r 
master,  at  K***. 

He  continued  to  write  to  me  frequently,  sending  me 
large  fragments  of  an  epic  poem  he  was  composing, 
and  which  lie  begged  x>f  me  to  criticise  and  correct, 

Ldid 
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I  did  so,  but  not  without  endeayouring  to  prevail  on 
him  to  renounce  this  pursuit.  Young  had  just  pub* 
]ished  one  of  his  Satires.  I  copied  and  sent  him  a 
great  part  of  it ;  in  which  the  author  demonstrates  the 
folly  of  cultivating  the  muses^  from  the  hope,  by  their 
instrumentality,  of  rising  in  the  world.  It  was  all  to 
no  purpose ;  paper  after  paper  of  his  poem  continued 
to  arrive  every  post. 

Meanwhile  Mrs.  T***  having  lost,  on  his  accotuit, 
both  her  friends  and  her  business,  was  frequently  in 
distress.  In  this  dilemrca  she  had  recourse  to  me; 
and  to  extricate  her  from  difficulties,  I  lent  her  all 
the  money  I  could  spare.  I  felt  a  little  too  much  fond- 
ness for  her.  Having  at  that  time  no  ties  of  religion, 
and  taking  advantage  of  her  necessitous  situation,  I 
attempted  liberties,  (another  error  of  my  life,)  which 
she  repelled  with  becoming  indignation.  She  inform- 
ed Ralph  of  my  conduct ;  and  the  alFair  occasioned  a 
breach  between  us.  When  he  returned  to  Loudon, 
he  gave  me  to  understand  that  he  considered  all  the 
obligations  he  owed  me  as  annihilated  by  this  proceed* 
ing ;  whence  I  concluded  that  I  was  never  to  expect 
the  payment  of  what  money  I  had  lent  him,  or  advanc- 
ed (Ml  his  account.  I  was  the  less  afflicted  at  this,  as 
he  was  wholly  unable  to  pay  me ;  and  as,  by  losing  his 
friendship,  I  was  relieved  at  the  same  time  from  a  very 
heavy  burden. 

I  now  began  to  think  of  laying  by  some  money.  The 
printing-house  of  Watts,  near  LincolnVInn-Fields,  be- 
ing a  still  more  considerable  one  than  that  in  which  I 
worked,  it  was  probable  I  might  find  it  more  advantage- 
ou;i  to  be  enij)Ioyed  there.     I  offered  myself^  and  wa^ 
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accepted ;  and  in  this  house  I  continued  during  the  re- 
mainder of  my  stay  in  London. 

On  my  entrance  I  worked  at  first  as  a  pressman^  con- 
ceiving that  I  had  need  of  bodily  exercise,  to  which  I 
had  been  accustomed  in  America,  where  the  printers 
work  alternately  as  compositors  and  at  the  press.  I 
drank  nothing  but  water.  The  other  workmen,  to  the 
number  of  about  fifty,  were  great  drinkers  of  beer.  I 
carried  occasionally  a  large  form  of  letters  in  each  hand, 
up  and  down  stairs,  while  the  rest  employed  both  hands 
to  carry  one.  They  were  surprised  to  see,  by  this  and 
many  other  examples,  that  the  American  Aquatic,  as 
they  used  to  call  me,  was  stronger  than  those  who  drank 
porter.  The  beer-boy  had  sufiicient  einployment  during 
tlie  whole  day  in  serving  that  house  alone.  My  fellow 
pressman  drank  every  day  a  pint  of  beer  before  break- 
fast, a  pint  with  bread  and  cheese  for  breakfast,  one 
between  breakfast  and  dinner,  one  at  dinner,  one  again 
about  six  o'clock  in  the  afternoon,  and  another  after  he 
had  finished  his  day's  work.  This  custom  appearc*d  to 
me  abominable ;  but  he  had  need,  he  said,  of  all  this 
beer,  in  order  to  acquire  strength  to  work. 
"  I  endeavoured  to  convince  him  that  the  bodily 
strength  furnished  by  the  beer,  could  only  be  in  propor- 
tion to  the  solid  part  of  the  barley  dissolved  in  the  wa- 
ter of  which  the  beer  was  composed ;  that  there  was  a 
larger  portion  of  flour  in  a  penny  loaf,  and  that  conse- 
quently if  he  ate  this  loaf,  and  drank  a  pint  of  water 
with  it,  he  wonld  derive  more  strength  from  it  than  fitom 
a  pint  ot  beer.  This  reasoning,  however,  did  not  pre- 
vent him  from  drinking  hii^  accustomed  quantity  of 
beer,  and  paying  every  Saturday  night  a  sc(CM*e  of  four 
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or  five  shillings  a-week  for  this  cursed  beverage ;  an  ex- 
pence  from  which  I  was  wholly  exempt.  Thus  do  these 
poor  devils  continue  all  their  lives  in  a  state  of  volun- 
tary wretchedness  and  poverty. 

At  the  end  of  a  few  weeks.  Watts  having  occasion  for 
me  above  stairs  as  a  compositor,  I  quitted  the  press. 
The  compositors  demanded  of  me  garnish  money  a- 
frcsh.  Tills  I  considered  as  an  imposition,  having  al- 
ready paid  below.  The  master  was  of  the  same  opinion, 
and  desired  me  not  to  comply.  I  thus  remained  two  or 
three  weeks  out  of  the  fraternity.  I  was  consequently 
looked  upon  as  excommunicated ;  and  whenever  I  was 
absent,  no  little  trick  that  malice  could  suggest  was  left 
unpractised  upon  me.  I  found  my  letters  mixed,  my 
pages  transposed,  my  matter  broken,  &c.  8cc.  all  which 
was  attributed  to  the  spirit  that  haunted  the  chapel,* 
end  tormented  those  who  were  not  regularly  admitted. 
I  w^as  at  last  obliged  to  submit  to  pay,  notwithstanding 
tlie  protection  of  the  master ;  convinced  of  the  folly  of 
not  keeping  up  a  good  understanding  with  those  among 
whom  we  are  destined  to  live.  < 

After  this  I  lived  in  the  utmost  harmony  with  my 
iellow-labourers,  and  soon  acquired  considerable  in- 
fluence among  them.  I  proposed  some  alterations  in 
the  laws  of  the  chapel,  which  I  carried  without  opposi- 
tion. My  example  prevailed  with  several  of  them  to 
renounce  their  abominable  practice  of  bread  and  cheese 
with  beer ;  and  they  procured,  like  me,  from  a  neigh- 
bouring house,  a  good  basin  of  warm  gruel,  in  which 


*  FrintiDg  hcKises  in  general  are  thas  denominated  b^  the  workmen : 
the  tpirit  tbej  call  bj  Uie  name  of  RalpK  * 
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was  8  small  slice  of  butter^  with  toasted  bread  and  nut* 
meg.  This  was  a  much  better  breakfast^  which  did  not 
cost  more  than  a  piat  of  beer^  namely,  three  halfpence^ 
and  at  the  same  time  preserved  the  head  clearer.  Those 
who  continued  to  gorge  themselyes  with  beer^  often  lost 
their  credit  with  the  publican,  from  neglecting  to  pay 
their  score.  They  had  tlien  recourse  to  me,  to  become 
security  for  them ;  their  light,  as  they  used  to  call  it, 
being  out.  I  attended  at  the  pay-table  every  Saturday 
evening,  to  take  up  the  little  sum  which  I  had  made 
myself  answerable  for;  and  which  sometimes  amounted 
to  nearly  thirty  shillings  a-we^k. 

This  circumstance,  added  to  my  reputation  of  being 
a  tolerable  good  gabber,  or,  in  other  words,  skilful'in  the 
art  of  burlesque,  kept  up  my  importance  in  the  chapeL 
I  had  besides  recommended  myself  to  the  esteem  of  my 
master  by  my  assiduous  application  to  business,  never 
observing  Saint  Monday.  My  extraordinary  quickness 
in  composing  always  procured  me  such  work  as  way 
most  urgent,  and  which  is  commonly  best  paid ;  and 
thus  my  time  passed  away  in  a  very  pleasant  manner. 

My  lodging  in  Little  Britain  being  too  far  from  the 
printing-house,  I, took  another  in  Duke-street,  opposite 
the  Roman  Catholic  chapel.  It  was  at  the  back  of  an 
Italian  warehouse.  The  house  was  kept  by  a  widow^ 
who  had  a  daughtner,  a  servant,  and  a  shop-boy ;  but 
tlie  latter  slept  out  of  the  house.  After  sending  to  the 
people  with  whom  I  lodged  in  Little  Britain,  to  enquire 
into  my  character,  she  agreed  to  take  me  in  at  the  same 
price,  three  and  sixpence  a-week;  contenting  herself, 
she  said,  with  so  little,  l^ecause  of  the  security  she 
should  derive,  as  they  were  all  women,  from  having  a 
man  lodger  in  the  house. 

5  She 


LIFE   OF   DB.   FBANKLIN,  65 

She  was  a  woman  rather  advanced  in  life^  the  daugh- 
ter of  a  clergyman.  She  had  been  educated  a  Protes- 
tant ;  but  her  husband,  whose  memory  she  highly  re- 
vered, had  converted  her  to  the  Catholic  religion.  She 
had  lived  in  habits  of  intimacy  with  persons  of  distinc- 
tion ;  of  whom  she  knew  various  anecdotes  as  far  back 
as  the  time  of  Charles  II.  Being  subject  to  fits  of  the 
gout,  which  often  confined  her  to  her  room,  she  was 
sometimes  disposed  to  see  company.  Hers  was  so 
amv^sing  to  me,  that  I  was  glad  to  pass  the  evening 
with  her  as  often  as  she  desired  it.  Our  supper  con- 
sisted only  of  half  an  anchovy  a  piece,  upon  a  slice  of 
bread  and  butter,  with  half  a  pint  of  ale  between  us. 
But  the  entertainment  was  in  her  conversation. 

The  early  hours  I'kept,  and  the  little  trouble  I  occa- 
sioned in  the  family,  made  her  loth  to  part  with  me ; 
and  when  I  mentioned  another  lodging  I  had  found, 
nearer  the  printing-house,  at  two  shillings  a  week, 
which  fell  in  with  my  plan  of  saving,  she  persuaded  me 
to  give  it  up,  making  herself  an  abatement  of  two  shil- 
lings :  and  thus  I  continued  to  lodge  with  her,  during 
the  remainder  of  my  abode  in  London,  at  eighteen 
pence  a  week. 

In  a  garret  of  the  house  there  lived,  in  the  most  retired 
manner,  a  lady  seventy  years  of  age,  of  whom  I  receiv- 
ed the  following  account  from  my  landlady.  She  was 
a  Roman  Catholic.  In  her  early  years  she  had  been 
sent  to  the  continent,  and  entered  a  convent  with  the 
design  of  becoming  a  nun ;  but  the  climate  not  agree- 
ing with  her  constitution,  she  was  obliged  to  return  to 
England,  where,  as  there  were  no  monasteries,  she  made 
a  vow  to  lead  a  monastic  life,  in  as  rigid  a  manner  as 
circumstances  would  pennit.    She  accordingly  disposed 
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of  all  her  property  to  be  applied  to  charitable  usea^  re- 
serving to  herself  only  twelve  pounds  a  year ;  and  of 
this  small  pittance  she  gave  a  part  to  the  poor,  living 
on  water  gruel,  and  never  making  use  of  fire  but  to  boil 
it.  She  had  lived  in  this  garret  a  great  many  years, 
without  paying  rent  to  the  successive  Catholic  inhabi- 
tants that  had  kept  the  house ;  who  indeed  considered 
her  abode  with  them  as  a  blessing.  A  priest  cam^ 
every  day  to  confess  her.  I  have  asked  her,  said  my 
landlady,  how,  living  as  she  did,  she  could  find  so  much 
employment  for  a  confessor  ?  To  which  she  answered^ 
that  it  was  impossible  to  avoid  vain  thoughts. 

I  was  once  permitted  to  visit  her.  She  was  cheerfiil 
and  polite,  and  her  conversation  agreeable.  Her  apart^ 
ment  was  neat ;  but  the  whole  iiimiture  consisted  of  a 
mattress,  a  table,  on  which  were  a  crucifix  and  a  book, 
a  chair,  which  she  gave  me  to  sit  on,  and  over  the  man- 
tle-piece a  picture  of  St.  Veronica  displaying  her  hand- 
kerchief, on  which  was  seen  tlie  miraculous  impression 
of  the  face  of  Christ,  which  she  explained  to  ntt  with 
great  gravity.  Her  countenance  was  pale,  but  she  had 
never  experienced  sickness ;  and  I  may  adduce  her  as 
another  proof  how  little  is  sufficient  to  maintain  life  and 
health. 

At  the  printing  house  I  contracted  an  intimacy  with 
a  sensible  young  man  of  the  name  of  Wygate,  who,  a& 
his  parents  were  in  good  circumstances,  had  received  a^ 
better  education  than  is  common  among  printers.  He 
was  a  tolerable  Latin  scholsvr,  spoke  French  fluently, 
-and  was  fond  of  reading.  I  taught  him,  as  well  as  a 
friend  of  his,  to  swim,  by  taking  them  twice  only  into 
the  river ;  after  which  they  stood  in  need  of  no  farther 
assistance.     We  one  day  made  a  party  to  go  by  water 
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to  Chelsea,  in  order  to  see  the  College,  and  Don  Sol- 
tero's  curiosities.  On  our  return,  at  the  request  of  the 
company,  whose  curiosity  Wygate  had  excit^,  I  un- 
dressed myself,  and  leaped  into  the  river.  I  swam  from 
near  Chelseanhe  whole  way  to  Blackfiriars  bridge,  ex- 
hibiting, during  my  course,  a  variety  of  feats  of  activity 
and  address,  both  upon  the  surface  of  the  water,  as  well 
as  under  it.  This  sight  occasioned  much  astonishment 
and  pleasure  to  those  to  whom  it  was  new.  In  my  youth 
I  took  great  delight  in  this  exercise.  I  knew,  and  could 
execute,  all  the  evolutions  and  positions  of  Thevenot ; 
and  I  added  to  them  some  of  my  own  invention,  in 
which  I  endeavoured  to  unite  gracefulness  and  utility. 
I  took  a  pleasure  in  displaying  them  all  on  this  occa- 
sion, and  was  highly  flattered  with  the  admiration  they 
excited. 

Wygate,  besides  his  being  desirous  of  perfecting 
iiimself  in  this  art,  was  the  more  attached  to  me  from 
there  being,  in  other  respects,  a  conformity  in  our 
tastes  and  studies.  He  at  length  proposed  to  me  to 
make  the  tour  of  Europe  with  him,  maintiiining  our- 
selves at  the  same  time  by  working  at  our  profession.  I 
was  on  the  point  of  consenting,  when  I  mentioned  it  to 
my  friend  Mr.  Denham,  with  whom  I  was  glad  to  pass 
an  hour  whenever  I  had  leisure.  He  dissuaded  nic 
from  the  project,  and  advised  me  to  think  of  returning 
to  Philadelphia,  which  he  was  about  to  do  himself.  I 
must  relate  in  this  place  a  trait  of  this  worthy  man's 
character. 

He  had  formerly  been  in  business  at  Bristol,  but 
failing,  he  compounded  with  his  creditors,  and  departed 
for  America,  where,  by  assiduous  application  as  a  mer- 
chant, he  acquired  in  a  few  years  a  very  considerable 
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fortune.  .  Returning  to  England  in  the  same  vessel  with 
myself,  as  I  have  related  above,  he  invited  all  his  old 
creditors  to  a  feast.  When  assembled,  he  thanked 
them  for  the  readiness  with  which  they  had  received 
his  small,  composition ;  and,  while  they  expected  no- 
thing more  than  a  simple  entertainment,  each  found 
under  his  plate,  when  it  came  to  be  removed,  a  draft 
upon  a  banker  for  the  residue  of  his  debt,  with  interest. 

He  told  me  that  it  was  his  intention  to  carry  back 
with  him  to  Philadelphia  a  great  quantity  of  goods,  in 
order  to  open  a  store ;  and  he  offered  to  take  me  with 
him  in  the  capacity  of  clerk,  to  keep  his  books,  in  which 
he  would  instruct  me,  copy  letters,  and  superintend  the 
store.  He  added,  that  as  soon  as  I  had  acquired  a 
knowledge  of  mercantile  transactions,  he  would  improve 
my  situation,  by  sending  me  with  a  cargo  of  com  and 
flour  to  the  American  islands,  and  by  procuring  me 
oriier  lucrative  commissions ;  so  that,  with  good  ma- 
nagement and  economy,  I  might  in  time  begin  business 
with  advantage  for  myself. 

I  relished  these  proposals.  London  began  to  tire 
me ;  the  agreeable  hours  I  h.id  passed  at  Philadelphia 
presented  themselves  to  my  mind,  and  I  wished  to  see 
them  revive.  I  consequently  engaged  myself  to  Mr. 
Den  ham,  at  a  salary  of  fifty  pounds  a  year.  This  was 
indeed  less  than  1  earned  as  a  compositor,  but  then  I 
had  a  much  fairer  prospect.  I  took  leave  tlierefore,  as 
I  believed  for  ever,  of  printing,  and  gave  myself  up  en- 
tirely to  my  new  occupation,  spending  all  my  time  eir 
ther  in  going  from  house  to  house  with  Mr.  Denham  to 
purchase  goods,  or  in  packing  them  up,  or  in  expediting 
the  workmen,  &c.  &c.  When  every  thing,  however^ 
was  on  board,  I  had  at  last  a  few  days  leisure. 

During 
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13uring  this  inten^al^  I  was  one  day  sent  for  by  a  gen- 
tleman^ whom  I  knew  only  by  name.  It  was  Sir  Wil- 
liam AVyndham.  I  went  to  his  house.  He  liad  by 
some  means  heard  of  my  performances  between  Chel- 
sea and  Biackfriars^  and  ttiat  I  had  taught  the  art  of' 
swimming  to  Wygate  and  another  young  man  in  the 
course  of  a  few  hours.  His  two  sons  were  on  the  point 
of  setting  out  on  their  travels ;  he  was  desirous  that  they 
should  previously  leurn  to  swim,  and  offered  me  a  very 
liberal  reward  if  (  would  undertake  to  instruct  them. 
Hey  were  not  yet  arrived  in  town,  and  the  stay  I  should 
make  was  uncertain;  I  could  hot  therefore  accept  his 
proposal.  I  was  led,  however,  to  suppose  from  tliis  in- 
cident, that  if  I  had  wished  to  remain  in  London,  and 
open  a  swimming  school,  I  should  perhaps  have  gained 
a  great  deal  of  money.  This  idea  struck  me  so  forcibly 
that,  had  the  offer  been  made  sooner,  I  should  have 
dismissed  the  thought  of  returning  as  yet  to  America. 
Some  years  after,  you  and  I  bad  a  more  important  bu« 
siness  to  settle  with  one  of  the  sons  of  Sir  William 
Wyndham,  then  Lord  Egremont.  But  let  us  not  anti- 
cipate events. 

I  thus  passed  about  eighteen  months  in  London, 
working  almost  without  intermission  at  my  trade,  avoid- 
ing, all  expence  on  my  own  account,  except  going  now 
and  then  to  tlie  play,  and  purchasing  a  few  books.  But 
my  friend  Ralph  kept  me  poor.  He  owed  me  about 
twenty-seven  pounds,  which  was  so  much  money  lost ; 
and  when  considered  as  taken  from  my  little  savings, 
was  a  very  great  sum.  I  had,  notwithstanding  this,  a 
regard  for  him,  as  he  possessed  many  amiable  qualities. 
But  though  I  had  done  nothing  for  myself  in  point  of 
fortune,  I  had  increased  mv  stock  of  knowledge,  either 

by 
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by  the  many  excellent  books  I  had  read,  or  the  convcr* 
sation  of  learned  and  literary  persons  with  whom  I  was 
acquainted. 

We  sailed  from  Gravesend  the  23d  of  July,  1726. 
For  the  incidents  of  my  voyage  I  refer  you  to  my  Jour- 
nal, where  you  will  find  all  its  circumstances  minutely 
related.  We  landed  at  Philadelphia  on  the  11  th  of  the 
following  October. 

Keith  had  been  deprived  of  his  office  of  governor, 
and  was  succeeded  by  Major  Gordon.  I  met  him  walk- 
ing in  the  streets  as  a  private  individual.  He  appeared 
a  little  ashamed  at  seeing  me,  but  passed  on  without 
saying  any  thing. 

I  should  have  been  equally  ashamed  myself  at  meet- 
ing Miss  Read,  had  not  her  family,  justly  despairing  of 
my  return  after  reading  my  letter,  advised  her  to  give 
me  up,  and  marry  a  potter,  of  the  name  of  Rogers ;  to 
which  she  consented :  but  he  never  made  her  happy, 
and  she  soon  separated  from  him,  refusing  to  cohabit 
with  him,  or  even  bear  his  name,  on  account  of  a  report 
which  prevailed,  of  his  having  another  wife.  His  skill 
in  his  profession  had  seduced  Miss  Read's  parents ;  but 
he  was  as  bad  a  subject  as  he  was  excellent  as  a  work- 
man. He  involved  himself  in  debt,  and  fled,  in  the 
year  1727  or  1728,  to  the  West  Indies,  where  he  died- 

During  my  absence  Keimer  had  taken  a  more  consi- 
derable house,  in  which  he  kept  a  shop,  that  was  well 
supplied  with  paper,  and  various  other  articles.  He 
had  procured  some  new  types,  and  a  number  of  work- 
men ;  among  whom,  however,  there  was  not  one  who 
was  good  for  any  thing ;  and  he  appeared  not  to  want 
business. 

^Ir.  Denhamtook  a  warehouse  in  Water-street^ 

wheril^ 
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where  we  exhibited  our  commodities.  I  applied  mjself 
closely,  studied  accounts,  and  became  in  a  short  time 
veiy  expert  in  trade.  We  lodged  and  ate  together4 
He  was  sincerely  attached  to  me,  and  acted  towards 
me  as  if  he  had  been  my  father.  On  my  side,  I  res- 
pected and  loved  him.  My  situation  was  happy ;  but 
it  was  a  happiness  of  no  long  duration. 

Early  in  February,  1727,  when  I  entered  into  my 
twenty-second  year,  we  were  both  taken  ill.  I  was  at- 
tacked with  a  pleurisy,  which  haid  nearly  carried  me 
off;  I  suffered  terribly,  and  considered  it  as  all  over 
with  me.  I  felt  indeed  a  sort  of  disappointment  when 
I  found  myself  likely  to  recover,  and  regretted  that  I 
had  still  to  experience,  sooner  or  later,  the  same  disa- 
greeable scene  again. 

I  have  forgotten  what  was  Mr.  Denham's  disorder ; 
but  it  was  a  tedious  one,  and  he  at  last  sunk  under  it. 
He  left  me  a  small  legacy  in  his  will,  as  a  testimony  of 
his  friendship ;  and  I  was  once  more  abandoned  to  my- 
self in  the  wide  world,  the  warehouse  being  confided  to 
the  care  of  the  testamentary  executor,  who  dismissed 
me. 

My  brother-in-law,  Holnies,  who  happened  to  be  at 
Philadelphia,  advised  me  to  return  to  my  former  pro- 
fession ;  and  Keimer  offered  me  a  very  considerable  sa- 
lary if  I  would  undertake  the  management  of  his  print- 
ing-office, that  he  might  devote  himself  entirely  to  the 
superintendence  of  his  shop.  His  wife  and  relations  in 
London  had  given  me  a  bad  character  of  him ;  and  I 
was  loth,  for  the  present,  to  have  any  concern  with  him. 
I  endeavoured  to  get  employment  as  a  clerk  to  a  mer- 
chant ;  but  not  readily  finding  a  situation,  I  was  induced 
to  accept  Keimer's  proposal. 

The 
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The  following  were  the  persons  I  found  in  hisprinN 
inGT-housc: 

Hugh  Meredith,  a  Pennsylvanian,  about  thirty-five 
years  of  age.  He  had  been  brought  up  to  husbandry, 
was  honest,  sensible,  had  some  experience,  and  was 
fond  of  reading;  but  too  much  addicted  to  drinking. 

Stephen  Potts,  a  young  rustic,  just  broke  from  school, 
and  of  rustic  education,  with  endowments  rather  above 
the  common  order,  and  a  competent  portion  of  under- 
standing and  gaiety ;  but  a  little  idle.  Keimer  had  en- 
gaged these  two  at  very  low  wages,  which  he  had  pro- 
mised to  raise  every  three  months  a  shilling  a  week, 
provided  their  improvement  iu  the  typographic  art- 
should  merit  it.  Tliis  future  increase  of  wages  was  the 
bait  he  had  made  use  of  to  ensnare  them.  Meredith 
was  to  work  at  the  press,  and  Potts  to  bind  books,  which 
he  had  engaged  to  teach  them,  though  he  understood 
neither  himself. 

John  Savage,  an  Irishman,  who  had  been  brought  up 
to  no  trade,  and  whose  service,  for  a  period  of  four 
years,  Keimer  had  purchased  of  the  captain  of  a  ship. 
He  was  also  to  be  a  pressman. 

George  Webb,  an  Oxford  scholar,  whose  time  he 
had  in  like  manner  bought  for  four  years,  intending 
him  for  a  compositor.  I  shall  speak  more  of  him  pre- 
sently, 

lastly,  David  Harry,  a  country  lad,  who  was  appren- 
ticed to  him. 

1  soon  perceived  that  Keimer's  intention,  in  eilgaging 
me  at  a. price  so  much  above  what  he  was  accustomed 
to  give,  was,  that  I  might  form  all  these  raw  journey- 
men and  apprentices,  who  scarcely  cost  him  any  things 
and  who,  being  indentured,  would,  as  soon  as  they 

shoul4 
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''ihoiild  be  eafficiently  instructed,  ienable  him  to  do 
without  me.  I  nevertheless  adhered  to  my  agreement. 
I  pot  the  office  in  order,  which  was  in  the  utmost  con- 
fusion, and  brought  his  people  by  degrees,  to  pay 
attention  to  their  work,  and  to  execute  it  in  a  more 
masterly  style. 

It  was  singukir'to  see  an  Oxford  scholar  in  the  condi- 
tion of  a  purchased  servant.     He  was  not  more  than 
eighteen  years  of  age,  and  the  following  arc  the  parti- 
culars he  gave  me  of  himself.     Bom  at  Gloucester,  he 
bad  been  educated  at  a  grammar*-school,  and  had  dis- 
tinguished himself  among  the  scholars  by  his  superior 
style  of  acting,  when  they  represented  dramatic  per- 
formances.    He  was  a  member  of  a  literary  club  in  the 
town  ;  and  some  pieces  of  his  composition,  in  prose  as 
tvell  as  in  verse,  had  been  inserted  in  the  Gloucester 
jmpers.     From  hence  he  was  sent  to  Oxford,  where  he 
remained  about  a  year  :  but  he  was  not  contented,  and 
wished  above  aU  things  to  see  Iiondon,  and  become  an 
actor.     At  length,  having  received  fifteen  guineas  to 
pay  his  quarter's  board,  he  decamped  with  the  money, 
from  Oxford,  hid  his  gown  in  a  hedge,  and  travelled  to 
London.    TTiere,  having  no  friend  to  direct  him,  he 
fell  into  bad  company,  Soon  squanderc^d  his  fifteen  gui- 
neas,  coilld  find  no  way  of  being  introduced  to  die 
actors,  became  contemptible,  pawned  his  cloaths,  and 
Was  in  want  of  bread.     As  he  was  walkin«:  alonii:  the 
•  streets,  almost  famished  with  hunger,  and  not  knowing 
what  to  do,  a  recruiting-bill  was  put  into  his  hand, 
1^rhich  offered  an  immediate  treat  and  bounty-monev  to 
whoever  was  disposed  to  ser\e  in  America.     He  in- 
utantly  repaired  to  the  house  of  rendezvous,  inlisted 
^imself,  was  put  On  board  a. ship   and   conveyed  to 
TQL.  I*  L  America^ 
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America^  without  ever  writing  a  line  to  inform  Im 
parents  what  was  become  of  him.  His  mental  vivacity, 
and  good  natural  disposition,  made  him  an  excellent 
companion ;  but  he  was  indolent,,  thoughtless,  and  to 
the  last  degree  imprudent. 

John,  the  Irishman,  soon  ran  away.  I  began  to  live 
very  agreeably  with  the  rest.  They  respected  me,  and 
the  more  so  as  they  found  Keimer  incapable  of  instruct- 
ing them,  and  ^  they  learned  something  from  me 
every  day.  We  never  worked  on  a  Saturday,  it  being 
Keimer's  Sabbath,  so  that  I  had  two  days  a  week  for 
reading. 

I  increased  my  acquaintance  with  persons  of  inform-* 
ation  and  knowledge  in  the  town.  Keimer  himself 
treated  me  with  great  civility,  and  apparent  esteem ; 
and  I  had  nothing  to  give  me  uneasiness  but  my  debt  to 
Vernon,  which  I  was  unable  to  pay,  my  savings  as  yel 
being  very  little.  He  had  tlie  goodness,  however,  not 
to  ask  me  for  the  money. 

Our  press  was  frequently  in  want  of  the  necessary 
quantity  of  letter,  and  there  was  no  such  trade  as  that 
of  letter-founder  in  America.  I  had  seen  the  practice 
of  this  art  at  the  house  of  James,  in  Londoti,  but  had 
at  the  time  paid  it  very  little  attention ;  I  however, 
contrived  to  fabricate  a  mould.  I  made  use  of  such 
letters  as  we  had  for  punehes,  founded  new  letters  of 
lead  in  mattrices  of  clay,  and  thus  supplied  in  a  tolera-i 
manner,  the  wants  tliat  were  most  pressing. 

I  also,  upon  occasion,  engraved  various  ornaments, 
made  ipk,  gave  an  eye  to  the  sliop— in  short,  I  was  in 
every  respect  the  factotum.  But  useful  as  I  made  my-. 
self,  I  perceived  that  my  services  became  every  day  of 
less  importance,  in  proportion  as  the  other  men  im-^ 

J  proved ; 
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proved ;  and  when  Keimer  paid  me  my  second  quar- 
ter's wages,  he  gave  me  to  understand  they  were  too 
heavy,  and  that  he  thought  I  ought  to  make  an  abate- 
ment. He  became  by  degrees  less  civil,  and  assumed 
more  the  tone  of  master.  He  frequently  found  fault, 
-was  difficult  to  please,  and  seemed  always  on  the  point 
of  coming  to  an  open  quarrel  with  me. 

I  continued,  however,  to  bear  it  patiently,  conceiving 
tliat  his  ill  humour  was  partly  occasioned  by  the  de- 
langement  and  embarrassment  of  his  affairs.  At  last  a 
slight  incident  broke  our  connection.  Hearing  a  noise 
Ml  the  neighbourhood,  I  put  my  head  out  ^t  the  win- 
dow, to  see  what  was  the  matter.  Keimer  being  in  the 
street,  observed  me,  and  in  a  loud  and  angry  tone  bid 
me  to  mind  my  work  ;  adding  some  reproachful  words, 
which  piqued  me  the  more,  as  they  were  uttered  in  the 
street ;  and  the  neighbours,  whom  the  same  noise  at- 
tracted to  the  windows,  were  witnesses  of  the  manner 
in  which  I  was  treated.  He  immediately  came  up  to 
the  printing-room,  where  he  continued  to  e^tclaim 
against  me.  The  quarrel  became  warm  on  both  sides, 
and  he  gave  me  notice  to  quit  him  at  the  expiration  of 
three  months,  as  had  been  agreed  upon  between  us ; 
regretting  that  he  was  obliged  to  give  me  so  long  a 
term.  I  told  him  that  his  regret  was  superfluous,  as  I 
was  ready  to  quit  him  instantly ;  and  I  took  my  hat 
and  came  out  of  the  house,  begging  Meredith  to  take 
care  of  some  things  which  1  left,  and  bring  them  to 
my  lodgings. 

Meredith  came  to  me  in  the  evening.  We  talked 
for  some  time  upon  the  quarrel  that  had  taken  place. 
He  had  couceived  a  great  veneration  for  me,  and  was 
sorry  I  should  quit  the  house,  while  he  remained  in  it. 

L  2  He 
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lie  dissuaded  me  (rom  returning  to  my  native  comitfj# 
as  I  began  to  think  of  doing.  He  reminded  me  that 
Keimer  owed  more  than  he  possessed ;  that  his  credn 
tors  began  to  be  alarmed ;.  that  he  kept  his  shop  in  Si 
wretciied  state^  often  selling  things  at  prime  cost  foe 
die  sake  of  ready  money^  and  continually  giving  credit 
witliout  keeping  any  accounts ;  that  of  <x>nsequenoe  he 
iiiuist  very  soon  fail,  which  would  occasion  a  vacancy 
iVoin  which  I  might  derive  advantage.  I  objected 
my  want  of  money.  Upon  which  he  informed  me  thai 
Ills  father  had  a  very  high  opinion  of  me,  and,  from  a 
conversation  that  had  passed  between  them,  he  was 
sure  he  would  advance  whatever  might  be  necessary  td 
establish  us,  if  I  was  willing  to  enter  into  partnership 
with  him.  *'  My  time  with  Keimer,*'  added  he,  ''  will 
^^  be  at  an  end  next  spring.  In  the  mean  time  Vve  may 
'^  send  to  I/>ndon  for  our  press  and  types.  I  know  that 
^^  I  am  no  workman ;  but  if  you  agree  to  the  proposal^ 
^'  your  skill  in  the  business  will  be  balanced  by  the  ca^ 
pital  I  shall  iiimish,  and  we  will  share  the  profits 
ccjually."  His  proposal  was  reasonable,  and  I  fell  ia 
with  it.  His  father,  who  was  then  in  town,  approved 
of  it.  He  knew  that  I  had  some  ascendancy  over  hi^ 
son,  as  I  had  been  able  to  prevail  on  him  to  abstain  for 
a  long  time  from  drinking  brandy ;  and  he  hoped  that, 
when  niore  closely  connected  with  him,  I  should  cure 
liim  cntirelv  of  this  unfortunate  habit*. 

I  gave  the  father  a  list  of  what  it  would  be  necessary 
to  import  from  London.  He  took  it  to  a  merchant, 
and  the  orderwas  given.  We  agreed  to  keep  the  secret 
till  the  arrival  of  the  materials,  and  I  was  in  the  -mean 
time  to  procure  work,  if  possible,  in  anothirr  printing- 
houi>e;  but  there  was  no  place  vacant,. and  1  remained 

idle^ 
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idle.  After  some  days,  Keimer  having  the  expectation 
of  beii^  employed  to  print  some  New  Jersey  money-r 
IhIIs,  that  would  require  types  and  engrarings  which  I 
only  could  iiimish,  and  fearfiil  that  Bradford,  by  eoi* 
gaging  me,  might  deprive  him  of  this  undertaking; 
sent  me  a  very  civil  mcs8age>  telling  me  that  old  friends 
oaght  not  to  be  disunited  on  aecount  of  a  -  few  words^ 
which  were  the  effect  onjy  of  a  momentary  passion^ 
and  inviting  me  to  return  to  him-  Meredith  per- 
suaded me,  tocomply  with  the  invitation,  particu* 
htrly  as  it  would  'affiird  him  more  opportunities  of  im<» 
proving  himself  in  the  business,  by  means  of  my  in- 
structions* I  did. so;  and  we  hved  upon  better  term# 
than  before  our  sepsu-ation^ 

He  obtained  the  New  Jersey  business ;  and,  in  order 
io..exec5ute  it^  I  constructed  a  copper*plate  printing* 
press !  the  (irat  that  bad  been  seen  in  the.  country.  I 
engraved,  various  ornaments  and  vignettes  for  the  bills; 
and.wc; repaired. to  Burlington  together,  where  I  exe-^ 
cuted  tlie  whole  to  the  .general  satisfaction;  and  he  re* 
ceived  a.sum.of  money  for  this  work,  which:  enabled 
him  .to  Jceep  his  head  above  water  for  a  considerable 
timeioi^r. 

At  BorlingUm  I  formed  an  acquaintance  with  the 
principal,  personages  of  the  province ;  many  of  whom 
were<  commissioned  by  the  assembly  to  superintend  the 
press,  and  to  see  that  no  more  bills  were  printed  than 
tlic  law  had  prescjibed.  Accordingly  they  were  coi^^ 
atantly.  with  us,. each :in  his  turn;  and  he  that  came, 
commonly  brought  with  him  a  friend  or  two  to  bear 
bisDt  company.  My  mind  was  more  cultivated  by  read- 
ily than. Keimer's;  and.it  was  for  this  reason,  probably, 

that 
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that  they  set  more  value  on. my  conversation.  They 
took  me  to  their  houses^  introduced  me  to  their  friendSf 
and  treated  me  with  the  greatest  civility ;  while  Kei- 
mer^  though  master,  saw  himself  a  little  neglected. 
He  was,  in  fact,  a  strange  animal^  ignorant  of  the 
common  modes  of  life^  apt  to  oppose  with  rudeness 
generally  received  opinions,  an  enthusiast  in  certain 
points  of  religion,  disgustingly  unclean  in  his  person, 
and  a  little  knavish  withal. 

We  remained  there  nearly  three  months,  and  at  the 
expiration  of  this  period  I  could  include  in  the  list  of 
my  friends.  Judge  Allen,  Samuel  Bustil,  secretary  of 
the  province,  Isaac  Pearson,  Joseph  Cooper,  severd  of 
the  Smiths,  all  members  of  the  assembly,  and  Isaac 
Decon,  inspector-general.  The  last  was  a  shrewd  and 
subtle  old  man.  He  told  me,  that,  when  a  boy,  his* 
first  employment  had  been  that  of  carrying  clay  to  the 
brick-makers ;  that  he  did  not  learn  to  write  till  he  was 
somewhat  advanced  in  life ;  and  thatiie  was  afterwards 
employed  as  an  underling  to  a  surveyor,  who  taught 
him  his  trade,  and  that  by  industry  he  had  at  last  ac- 
quired a  competent  fortune.  *^  I  foresee,"  said  he  one 
day  to  me,  '^  that  you  will  soon  supplant  this  man," 
speaking  of  Keimei,  '*  and  get  a  fortune  in  the  busi- 
ness at  Philadelphia.^'  He  was  wholly  ignorant  at  the 
time,  of  my  intention  of  establishing  myself  there,  or 
any  where  else.  These  friends  were  very  serviceable 
to  me  in  the  end,  as  was  I  also,  upon  occasion,  to  some 
of  them ;  and  they  have  continued  ever  since  their 
esteem  for  me. 

•   Before  I  relate  the  particulars  of  my. entrance  into 
business,  it  may  be  proper  to  inform  you  what  was  at 

1  that 
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that  time  the  state  of  my  mind  as  to  moral  principles^ 
that  you  may  see  the  degree   of  influence  they  had 
upon  the  subsequent  events  of  my  life. 
My  parents  had  given  me  betimes  religious  impres- 

"  sions ;  and  I  received  from  my  infancy  a  pious  educa* 
tion  in  ^he  principles  of  Calvinism.  But  scarcely  was 
I  arrived  at  fifteen  years  of  age,  when,  after  having 
doubted  in  turn  of  different  tenets,  according  as  I 
found  them  combated  in  the  different  books  that  I 
read,  I  began  to  doubt  of  revelation  itself.  Some 
volumes  against  deism  fell  into  my  hands.  They  were 
said  to  be  the  substance  of  sermons  preached  at  Boyle's 
lecture.  It  happened  that  they  produced  on  me  an 
effect  precisely  the  reverse  of  what  was  intended  by 
the  writers ;  for  the  arguments  of  the  deists,  which 
were  cited  in  order  to  be  refuted,  appeared  to  me  nuich 
more  forcible  than -the  refutation  itself.  In  a  word,  I 
soon  became  a  perfect  deist.  My  arguments  perverted 
some  other  young  persons,  particularly  Collins  and 
Ralph.  But  in  the  sequel,  when  I  recollected  that  they 
had  both  used  me  extremely  ill,  without  the  smallest 
remorse ;  \yhen  I  considered  the  behaviour  of  Keith, 
another  free-thinker,  and  my  own  conduct  towards 
Vernon  and  Miss  Read,  which  at  times  gave  me  great 
uneasiness,  I  was  led  to  suspect  that  this  doctrine, 
though  it  might  be  true,  was  not  verj'  useful.     I  began 

^  to  entertain  a  less  favourable  opinion  of  my  London 
pamphlet  to  which  I  had  prefixed  as  a  motto,  the  ioU 
lowing  lines  of  Dryden  : 

\>^iatcver  is — is  right ;  though  purblind  m«n 
Sees  but  a  part  of  the  chain,  life  nearest  linj^, 
His  eyes  not  carrying  to  tbi*  equal  bean 
'i'hat  poitcf  all  abOT«. 

And 
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And  of  which  the  abject  Was  to  prdve^  from  the  attri- 
butes of  Gtod,  his  goodness^  wisdoiti^  and  ^cmer,  dirtt 
there  could  be  no  siich  thing  as  evil  in  the  world  ;  thilt 
-vice  and  virtue  did  not  in  reality  exist,  and  were  no- 
thing more  than  vain  distinctions.  I  no  longer  re- 
garded it  as  so  blameless  a  work  as  I  had  formerly  im^ 
gined ;  and  I  snBpected  that  some  error  must  have  im- 
perceptibly ^d^  into  my  argument^  by  which  aH 
the  inferences  I  had  drawn  from  it  had  been  inflected, 
as  frequently  happens  iti  ^tetaiftliysical  reaisonings^  Ift 
a  word^  I  was  at  last  convinced  that  truth>  probity^  mnd 
45incerity  in  transactions  betw^n  man  and  man,  were  of 
the  utmost  importance  to  the  happiness  of  life ;  and  I 
resolved  from  that  moment^  and  wrote  the  resolution 
in  my  journal^  to  practise  them  as  long  as  I  lived. 

Revelation,  indeed^  as  such>  had  no  influence  on 
my  mind ;  but  I  was  of  opinion  that,  though  certain 
actions  could  not  be  bad  merely  because  revelation  had 
prohibited  them^  or  good  because  it  enjoined  them,  yet 
it  was  probable  that  those  actions  were  prohibited  be- 
cause they  were  bad  for  us,  or  enjoined  because  advanta- 
geous ki  their  nature,  all  things  considered.  This  per- 
suasion, divine  providence^  or  some  guardian  angel, 
and  perhaps  a  concurrence  of  favourable  circumstances 
co-operating,  preserved  me  from  all  immorality,  or 
gross  and  toluntarj/j  injustice,  to  which  my  want  of  re- 
ligion w  as  calculated  to  expose  me,  in  tlie  dangerous 
period  of  youth,  and  in  the  hazardous  situations  in 
wliich  I  somi^tinics  found  myself,  among  strangers,  and 
at  a  distance  from  tlic  eye  and  admonitions  of  my  fa- 
ther. I  mfiy  say  voluntary,  because  the  errors  into  I 
had  fallen,  had  been  in  a  maimer  the  forced  result 
either  of  my  own  inexperience,  or  the  dishonesty  of 

others* 
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others.  Thus,  before  I  entered  on  my  new  career,  I 
had  imbibed  solid  principles,  and  a  character  of  pro- 
bity. I  knew  their  value ;  and  I  made  a  solemn  en- 
gagement with  myself  never  to  depart  from  them. 

I  had  not  long  returned  from  Burlington  before  our 
printing  materials  arrived  from  London.  1  settled  my 
accounts  with  Keimer,  and  quitted  him,  with  his  own 
consent,  before  he  had  any  knowledge  of  our  plan. 
We  found  a  house  to  let  near  the  market.  We  took 
it;  and  to  render  the  rent  less  burdensome,  (it  was  then 
twenty-four  pounds  a  year,  but  I  have  since  known  it 
let  for  seventy,)  we  admitted  Thomas  Godfrey,  a  gla- 
zier, with  his  family,  who  eased  us  of  a  considerable 
part  of  it ;  and  with  him  we  agreed  to  board. 
.  We  had  no  sooner  unpacked  our  ktters,  and  put 
our  press  in  order,  than  a  person  of  my  acquaintance, 
George  House,  brought  us  a  countryman,  whom  he 
had  met  in  the  streets  enquiring  for  a  printer.  Our 
money  was  almost  exhausted  by  the  number  of  things 
we  had  been  obliged  to  procure.  The  five  shillings 
we  received  from  this  countryman,  the  first  fruits  of 
our  earnings,  coming  so  seasonably,  gave  me  more 
pleasure  than  any  sum  I  have  sinc<;  gained ;  and  the 
recollection  of  the  gratitude  I  felt  on  this  occasion  to 
George  House,  has  rendered  me  often  more  disposed^ 
than  perhaps  I  should  otherwise  have  been,  tb  encou- 
rage young  beginners  in  trade. 

There  are  in  every  country  morose  beings,  who  are 
always  prognosticating  ruin.  There  was  one  of  this 
stamp  at  Philadelphia.  He  was  a  man  of  fortune,  de- 
clining in  years,  had  an  air  of  wisdom,  and  a  very 
grave  manner  of  speaking.  His  name  was  Samuel 
Mickle.  I  knew  him  not ;  but  he  stopped  one  day  at 
VOL.  I.  M  my 
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my  door,  and  asked  me  if  I  was  the  young  man  who 
had  lately  opened  a  new  printing-house.  Upon  my  an« 
swering  in  the  affirmative,  he  said  he  was  very  sony 
for  me,  as  it  was  an  expensive  undertaking,  and  the 
money  that  had  been  laid  out  upon  it  would  be  lost, 
Philadelphia  being  a  place  falling  into  decay;  its  in- 
habitants having  all,  or  nearly  all  of  them,  been  obliged 
to  call  together  their  creditors.  That  he  knew,  from 
undoubted  fact,  the  circumstances  which  might  lead 
us  to  suppose  the  contrary,  such  as  new  buildings,  and 
the  advanced  price  of  rent,  to  be  deceitful  appear^ 
ances,  which,  in  reality^  contributed  to  hasten  the  ge- 
neral ruin ;  .and  he  gave  me  so  long  a  detail  of  mis- 
fortunes, actually  existing,  or  which  were  soon  to  take 
place,  that  he.  left  me  almost  in  a  state  of  despair^. 
Had  I  known  this  man  before  I  entered  into  trade,  I 
should  doubtless  never  have  ventured.  He  continued, 
however,  to  live  in  this  place  of  decay,  and  to  declaim 
in  tlie  same  style,  refusing  for  many  years  to  buy  a 
house  because  aH.was  going  to  wreck ;  and  in  the  end 
I  had  the  satisfisction  to  see  him  pay  £ve  times  as 
much  for  one  as  it  would  have  cost  him  had  he  pur- 
chased it  when  he  first  began  his  lamentations. 

I  ought  to  have  related,  that,  during  the  autumn  of 
the  preceding  year,  I  had  united  the  minority  of  well- 
informed'  persons  of  my  acquaintance  into  a  club, 
which  we  called  by  the  name  of  the  Junio^  and  the  object 
of  which  was  to  improve  our  understandings.  We 
met  every  Friday  evening.  Itie  regulations  I  drew 
up,  obliged  every  member  to  propose,  in  bis  turn,  one 
or  more  questions  upon  some  point  oi  morality,  politics^ 
or  philosophy,  which  were  to  be  discussed  by  the  so* 
ciety ;  and  to  read,  once  in  three  months^  an  essay  of 

his 
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his  own  composition,  on  whatever  subjeqi  he  pje^sed* 
Our  debates  were  under  the  direction  of  apresident^ 
and  were  to  be  dictated  only  by  a  sin^^erc^  desire  of 
truth ;  the  pleasure  of  disputing,  and  the  vanity  of  tri* 
umph  having  no  share  in  the  business ;  and  in  order 
to  prevent  undue  warmth,  every  expression  which  im- 
plied obstinate  adherence  to  an  opinipn,  and  aU. direct 
contradiction^  were  prohibited,  under  smaD  pecuniary 
penalties. 

The  first  members  of  our  club  were  Joseph  Qreintnfi}^ 
whose  occupation  was  that  of  a  scrivener.  He.  wa3  a 
middk-aged  man,  of  a  good  natural  deposition,  strongly 
attached  to  his  friends,  a  gr^at  lover  of  poetry,  reading 
every  thing  that  came  in  his  way,  and  writing  t0terably 
well,  ingenious  in  many  little  trifles,  and  of  aut  figree* 
able  conversation. 

Thomas  Godfrey,  a  skilful,  though  self-taught  .mar 
thematician,  and  who  was  afterwards  the  inventoir^of 
what  now  goes  by  the  name  of  Hadley^s  quadrant;  but 
he  had  little  knowledge  out  of  hit  own  line,  and  Was  in- 
supportable in  company,  always  requiring,  like  the  m%- 
jority  of  mathematicians  that  had  fallen  in  my  way,  an 
unusual  predsion  in  every  thing  that  is  said,  continue 
ally  contradicting,  or  making  trifling  distinctions ;  a 
sure  way  of  defeating  all  the  ends  of  conversation. 
He  very  soon  left  us. 

Nicholas  Scull,  a  surveyor,  and  who  became  after- 
wards, surveyor-general.  He  was  fond  of  books,  and 
wrote  versesk 

William  Parsons,  brought  up  to  the  trade  of  a  shoe- 
maker, but  who,  having  a  taste  for  reading,  had  ac-^ 
quired  a  profound  khovrledge  of  mathematics.  He 
first  studied  them  with  a  view  to  astrology,  and  was, 

H  2  afterwards^ 
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afterwards,  the  first  to  kugh  at  his  folly.     He  also  be- 
came surveyor-general. 

William  Mawgridge,  a  joiner,  and  very  excellent 
mechanic ;  and  in  otlier  respects  a  man  of  solid  under- 
standing. 

Hugh  Meredith,  Stephen  Potts,  and  George  Webb^ 
of  whom  I  have  already  spoken. 

Robert  Grace,  a  young  man  of  fortune  ;  generous, 
animated,  and  witty  ;  fond  of  epigrams,  but  more  fond 
of  his  friends. 

And  lastly,  William  Coleman,,  at  that  time  a  mer* 
chant's  clerk,  and  nearly  of  my  own  age.  He  had  ^a 
cooler  and  clearer  head,  a  better  heart,  and  more 
scrupulous  morals,  than  almost  any  other  person  I  have 
ever  met  with.  He  became  a  very  respectable  mer- 
chant, and  one  of  our  provincial  judges.  Our  friend- 
ship subsisted^  without  interruption,  for  more  than  forty 
years,  till  the  period  of  his  death ;  and  the  club  conti- 
nued to  exist  sdmost  as  long. 

This  was  the  best  school  of  politics  and  philosophy 
that  then  existed  in  the  province ;  for  our  questions, 
which  were  read  a  week  previous  to  their  discussion, 
induced  us  to  pcfruse  attentively  such  books  as  were 
written  upon  the  subjects  proposed,  that  we  might  be 
able  to  speak  upon  them  more  pertinently.  We  thus 
acquired  the  habit  of  conversing  more  agreeably ;  every 
object  being  discussed  conformably  to  oiir  regulations, 
and  in  a  manner  to  prevent  mutual  disgust.  To  this 
circumstance  may  be  attributed  the  long  duration  of 
the  club ;  which  I  shall  have  frequ^t  occasion  to  men- 
tion as  I  proceed. 

I  have  introduced  it  here,  as  being  one  of  the  means 
on' which  I  bad  to  count  for  success  La  my  business^ 

every 
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every  member  exerting  himself  to  procure  work  for  us. 
Breintnal>  among  others,  obtained  for  us,  on  the  part 
of  the  Quakers,  the  printing  of  forty  sheets  of  their 
history ;  of  which  the  rest  was  to  be  done  by  Keimen 
Our  execution  of  this  work  was  by  no  means  masterly ; 
as  the  price  was  very  low.  It  was  in  folio,  upon  pro 
patria  paper,  and  in  tlie  pica  letter,  with  heavy  notes 
in  the  smallest  type.  I  composed  a  sheet  ar-day,  and 
Meredith  put  it  to  the  press.  It  was  frequently  eleven 
o'clock  at  night,  sometimes  later,  before  I  had  finished 
my  distribution  for  tiie  next  day's  task  ;  for  the  littlct 
things  which  our  friends  occasionally  sent  U3,  kept  us 
back  in  this  worjc :  but  I  wa^  so  determined  to  com- 
pose a  sheet  a-day,  that  one  evening,  when  my  form 
was  imposed,  and  my  day's  work,  as  I  thought,  at  an 
end,  an  accident  having  broken  this  form,  and  derang- 
ed two  complete  folio  pages,  I  immediately  distributed^ 
and  composed  them  anew  before  I  went  to  bed. 

This  unwearied  industry,  whicli  was  perceived  by 
our  neighbours,  began  to  acquire  us  reputation  and 
credit.  1  learned,  among  other  things,  that  our  new 
printing-house  being  the  subject  of  conversation  at  a 
club  of  merchants,  who  met  every  evening,  it  was  the 
general  opinion  that  it  would  fail ;  there  being  already 
,two  printing-houses  in  the  town,  Keimer's  and  Brad- 
ford's. But  Dr.  Bard,  whom  you  and  I  had  occasion 
to  see,  many  years  after,  at  his  native  town  of  St.  An- 
drew's, in  Scotland^  was  of  a  different  opinion.  '^  The 
'^  industry  of  this  Franklin,  (said  he,)  is  superior  to 
/^  any  thing  of  the  kind  I  ever  witnessed. ,  I  see  him 
"  still  at  work  when  I  return  from  the  club  at  night, 
/'  and  he  is  at  it  again  in  tiie  morning  before  his  neigh- 
f^  hours  are  out  of  bed*"    Thi^.  account  struck  the  rest 

of 

».  .   .,  •■ 


8()  LIPB   OF   DK.  fRAHKLIN. 

of  the  assembly^  and  fihoitly  afber,  one  of  its  membert 
came  to  our  house,  and  oiTered  to  supply  us  with  arti- 
cles of  stationary ;  but  we  wished  not  as  yet  to  em- 
barrass ourselves  with  keeping  a  shop.  It  is  not  for 
the  sake  of  applaud  that  I  enter  so  freely  into  the  par- 
ticulars of  my  industry,  but  that  such  of  my  descend- 
ants as  shall  read  these  memoirs  may  know  the  use  of 
this  virtue,  by  seeing  in  the  recital  of  my  life  tlie.  e& 
fects  it  operated  in  my  iavour. 

George  Webb,  having  found  a  firiend  who  lent  him 
the  necessary  sum  to  buy  out  his  time  of  Keimer,  came 
otie  day  to  offer  himself  to  ns  as  a  journeyman.  We 
could  not  employ  him  immediately ;  but  I  foolishly  told 
him,  under  the  rose,  that  I  intended  shortly  to  publish  a 
new  periodical  paper,  and  that  we  should  then  have 
work  for  him.  My  hopes  of  success,  which  I  impart- 
ed to  him,  were  founded  on  the  circumstance,  that 
the  only  paper  we  had  in  Philadelphia  at  that  time, 
and  which  Bradford  printed,  was  a  paltry -tljing,  mi- 
serably conducted,  in  no  respect  amusing,  and  which 
yet  was  profitable.  I  consequently  supposed  that  k 
good  work  of  this  kind  could  not  fail  of  success.  Webb 
betrayed  my  secret  to  Keimer,  who,  to  prevent  me, 
immediately  published  the  prospectus  of  a  paper  that ' 
he  intended  to  institute  himself,  and  in  which  Webb 
was  to  be  engaged. 

I  was  exasperated  at  this  proceeding,  and,  with  a 
view  to  counteract  them,  not  being  able  at  present  to 
institute  my  own  paper,  I  wrote  some  humourous  pieces 
in  Bradford's,  under  the  title  of  the  Busy  Body*;  and  - 

*  A  manuscript  note  in  the  file  of  the  Ameriean  MercBiy^  preiefted 
in  the  PhiJndelphia  Ubntj,  uj9,  that  FrasJUin  wrote  the  five  fifst  num- 
bers, and  part  of  the  ei^th; 

2  which 
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which  was  eontinaed  for  several  months  by  Breintnal. 
I  hereby  fixed  the  attention  of  the  public  upon  Brad- 
ford's paper ;  and  the  prospectus  of  Keimer^  which  we 
turned  into  ridicule^  was  treated  with  contempt.  He 
began^  notwithstanding^  his  paper;  and  after  conti- 
nuing it  for  nine  months,  having  at  most  not  more 
than  ninety  subscribers,  he  offered  it  me  for  a  mere 
trifle.  I  had  for  some  time  been  ready  for  such  an 
engagement;  I  therefore  instantly  took  it  upon  my- 
self, and,  in  a  few  years,  it  proved  extremely  profitable 
to  me. 

I  perceive  that  I  am  apt  to  speak  in  the  first  person, 
though  our  partnership  still  continued.  It  is,  perhaps, 
because,  in  fact,  the  whole  business  devolved  upon 
me.  Meredith  wa^  no  compositor,  and  but  an  indif- 
ferent pressman ;  and  it  was  rarely  that  he  abstained 
from  hard  drinkmg.  My  friends  were  sorry  to  see  me 
connected  witli  him ;  but  I  contrived  to  derive  from 
it  the  utmost  advantage  the  case  admitted. 

Our  first  number  produced  no  other  effect  than  any 
other  paper  which  had  appeared  in  the  province,  as  to 
type  and  printing ;  but  some  remarks,  in  my  peculiar 
style  of  writing,  upon  the  dispute  which  then  prevailed 
between  governor  Burnet  and  the  Massachusetts  as- 
sembly, struck  some  persons  as  above  mediocrity, 
caused  the  paper  and  its  editors  to  be  talked  of,  and 
in  a  few  weeks,  induced  them  to  become  our  sub- 
scribers. Many  others  followed  their  example;  and 
our  subscription  conttnued  to  increase.  This  was  one 
of  the  first  good  effects  of  the  pains  I  had  taken  to 
learn  to  put  my  ideas  on  paper.  I  derived  thi$  farther 
advantage  from  it,  tliat  the  leading  men  of  the  place, 
seeing  in  the  author  of  this  pubUcation  a  man  so  well 

able 
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able  to  use  bis  pen,  thought  it  right  to  ptftronize  and 
tecourage  me. 

The  votes,  laws,  and  other  public  pieces,  were  print- 
ed by  Bradford.  An  address  of  the  Innise  of  assembly 
to  the  governor  had  been  executed  by  hint  in  a  very 
coarse  and  incorrect  manner.  We  reprinted  it  with 
accuracy  and  neatness,  and  sent  a  copy  to  every 
member.  They  perceived  the  difference ;  and  it  so 
strengthened  the  inffoence  of  our  friends  in  the  as- 
sembly, that  we  were  nominated  its  printer  for  the  fol- 
lowing year. 

Among  these  frieiids  I  ought  not  to  forget  one  mem- 
ber in  particular,  Mr.  Hamilton,  whom  I  have  men- 
tioned in  a  former  part  of  my  narrative,  and  who  was 
now  returned  from  England.  He  warmly  interested 
himself*  for  me  on  this  occasion,  as  he  did  likewise  on 
many  others  afterwards;  having  continued  his  kind- 
ness to  me  till  his  death. 

About  this  period  Mr.  Vcmou  reminded  me  of  die 
debt  I  owed  him,  but  without  pressing  me  for  pay- 
ment. I  wrote  a  handsome  letter  on  the  occasionr, 
begging  him  to  wait  a  little  longer,  to  which  he  con- 
sented ;  and  as  soon  as  I  was  able  I  paid  him,  prin^i- 
'  pail  and  interest,  with  many  expressions  of  gratitude ; 
so  that  this  error  of  my  life  was  in  a  manner  atoned 
for. 

But  another  trouble  now  happened  to  me,  which  I 
had  not  the  smallest  reason  to  expect.  Meredith's  fa- 
ther, who,  according  to  our  agreement,  was  to  defray 
{he  whole  expence  of  our  printing  materials,  had  only 
paid  a  hundred  pounds.  Another  hundred  was  still 
due,  and  the  merchant  being  tired  of  waitings  com- 
m^ced  a  suit  against*  us*    We  bailed  the  action,  but 

with 
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with  the  melancholy  prospect^  that^  if  the  money  was 
not^  forthcoming  at  the  time  fixed>  the  afiair  would 
come  to  issue^  judgment  be  put  in  execution,  *bur  de- 
lightful hopes  be  annihilated,  and  ourselves  entirely 
ruined ;  as  the  type  and  press  must  be  sold,  perhaps, 
at  half  their  value,  to  pay  the  debt. 

In  this  distress,  two  real  friends,  whose  generous 
conduct  I  have  never  forgotten,  and  never  shall  for« 
get  while  I  retain  the  remembrance  of  any  thing,  came 
to  me  separately,  without  the  knowledge  of  each  other^ 
and  without  my  having  applied  to  either  of  them. 
Each  offered  me  whatever  money  might  be  necessary 
to  take  the  business  into  my  own  hands,  if  the  thing 
was  practicable,  as  they  did  not  like  I  should  continue 
in  partnership  with  Meredith,  who,  they  said,  was 
frequently  seen  drunk  in  the  streets,  and  gambling  at 
ale-houses,  which  very  much  injured  our  credit.  These 
friends  were  William  Coleman  and  Robert  Grace.  I 
told  them,  that  while  there  remained  any  probability 
that  the  Merediths  would  fulfil  their  part  of  the  com- 
pact, I  could  not  propose  a  separation,  as  I  conceived 
myself  to  be  under  obligations  to  them  for  what  they 
had  done  already,  and  were  still  disposed  to  do,  if 
they  had  the  power ;  but,  in  the  end,  should  they  fail 
in  their  engagement,  and  our  partnership  be  dissolved, 
I  should  then  think  myself  at  lijierty  to  accept  the 
kindness  of  my  friends. 

Things  remained  fbr  some  time'  in  this  state.  At 
last,  I  said  one  day  to  my  partner,  ''  Your  father  is, 
perhaps,  dissatisfied  with  your  having  a  share  only  in 
the  business,  and  is  unwilling  to  do  for  two,  what  he 
would  do  for  you  alone.  Tell  me  frankly  if  that  be 
the  case,  and  I  will  resign  the  whole  to  you,  and  do 
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for  myself  as  well  aa  I  can."— •'^  No>  (said  he^)  my  fSw 
ther  has  really  been  disappotnted  in  his  hopes ;  he  is 
Hot  able  to  pay,  and  I  wish  to  put  him  to  no  iarthev 
inconvenience.  I  see  that  I  am  not  at  all  calculated 
for  a  printer ;  I  waa  educated  aa  a  farmer,  and  it  waa 
absurd  in  me  to  come  here,  at  thirty  years  of  age,  and 
bind  myself  apprentice  to  a  new  trade.  Many  of  my 
countrymen  are  going  to  settle  in  North  Carolina,  . 
where  the  soil  is  exceedingly  &vouF8ble.  I  am  temptr^ 
ed  to  go  with  them,  and  to  resume  my  former  occu- 
pation. You  will  doubtless  find  friends  who  will  assist 
you.  If  you  will  take  upon  yourself  the  debts  of  the 
partnership,  return  my  father  the  hundred  pounds  h^, 
has  advanced,  pay  my  little  personal  debts,  and  give 
me  thirty  pounds  and  a  new  saddle,  I  will  renounce  the 
partnership,  and  consign  over  the  whole  stock  to  you.*^ 

I  accepted  this  proposal  without  hesitation.  It  wa& 
committed  to  paper,  and  signed  and  sealed  without 
delay.  I  gave  him  what  he  demanded,  and  he  departs 
ed  soon  Bfter  for  Carolina,  from  whence  he  sent  me, 
in  the  following  year,  two  long  letters,  containing  th^ 
best  accounts  that  had  yet  been  given  of  that  coun- 
try, as  to  climate,  soil,  agriculture,  8ic.  for  he  wa» 
well  versed  in  these  matters.  I  published  them  in  my- 
newspaper,  and  they  were  received  with  great  satis-^ 
faction. 

As  soon  as  he  was  gone,  I  applied  to  my  two  friends, 
and  not  wishing  to  give  a  disobliging  preference  to 
eitlier  of  them,  I  accepted  from  each,  half  what  he 
had  offered  me,  and  whidi  it  was  necessary  I  should 
have.  I  paid  the  partnership  debts,  and  continued 
the  business  on  my  own  account ;  taking  care  to  in- 
form the  public,  by  advertisement,  of  the  partnership 
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being  dissolved.    Tbis  was,  {  thinks  in  tbe  year  17fi9i 
or  thereabout. 

Nearly  at  the  same  period^  tbe  people  d^naaded  a 
■ew  cmissioii  of  paper  money ;  the  existing  and  only 
tm  thi|t  had  taken  place  in  the  province,  and  which 
-amoraited  to  fifteen  dionsand  pomids,  being  soon  to 
expire.  The  wealthy  inhabitants,  prejudiced  agaiMl 
every  sort  oi  paper  currency,  from  tbe  fear  of  its  de- 
|Nreciadon,  o£  which  there  had  been  an  instaiioe  ill 
t]»  proTinoe  of  New  England,  to  the  injury  of  ita 
holders,  strongly  opposed  the  measure.  We  had  dia* 
cussed  tfaU  aflUr  in  our  Juato^  in  which  I  was  on  the 
lade  of  the  new  emission ;  convinced  that  the  first 
small  imn,  fabricated  in  17dd,  had  done  much  good  in 
tbe  provmce^  by  favouring  commerc^^  indusiiy,  Milt 
(wpnkation,  since  all  the  houses  were  now*  inhabited, 
and  many  others  building ; .  whereas  I  remembered  ta 
have  seen,  when  I  firtt  paraded  the  streets  of  Philadel- 
phia eating  my  roQ,  the  majority  of  those  in  Walnut* 
atieet,  6econd-«t2vset^  Fourth-street,  as  well  as  a  great 
Inunber  in  Chesnnt  and  other  streets,  with  papers  oa 
them  signifying  that  they  w^e  to  be  let ;  which  made 
me  think  at  the  time  that  the  inhabitants  of  the  town 
iTera  deserting  it  one  after  another. 

Our  debates  made  me  so  fully  master  of  the  subject* 
that  I  wrote  and  published  an  anonymous  pamphlet, 
tatitkd,  ^  Ah  Eiiquiry  into  the  Nature  and  Necessity 
of  a  Paper  currency."  It  was  very  well  received  bf 
tbe  lower  atid  middling  class  of  people ;  but  it  dis-^ 
pkased  the  client,  as  it  increased  the  dameur  in  f»* 
ipaur  ni  tbe  new  emission.  Having,  however,  no  wri* 
tcr  among  them  capable  of  answering  it,  their  opiKH 
sition  became  less  violent)  and  tiwe  being  in  the 
.      *'.'  K  2.  bouse 
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hbvte  of  assembly  a  majority  for  the  measure^  it  pas9« 
ed.  The  friends  I  had  acquired  in  the  house,  pei^ 
suaded  that  I  had  done  the  country  essential  service  on 
this  occasion,  rewarded  me  by  giving  me  the  printing 
of  the  hills.  It  was  a  lucrative  employment,  and 
proved  a  very  seasonable  help  to  me ;  another  advantage 
which  I  derived  from  having  habituated  myself  to.  write; 

Time  and  experience  so  fully  demonstrated  the  uti- 
lity of  paper  currency,  that  it  never  after  experienced 
any  considerable  opposition ;  so  that  it  soon  amounted 
to  55,0001.  and  in  the  year  17d9i  to  80,0001.  It  hm 
since  risen,  during  the  last  war,  to  350,0001.  trade^ 
buildings  and  population,  having  in  the  mterval  conti- 
nually  increased:  but  I  am  now  convinced  that  there  are 
limits  beyond  which  paper  money  would  be  prejudiciaL* 

I  soon  afiter  obtained,  by  the  influence  of  my  friend 
Hamilton,  the  printihg  of  the  Newcastle  paper  money^ 
another  profitable  work,  as  I  then  thought  it,  little 
things  appearing  great  to  persons  of  moderate  fortune; 
and  they  were  really  great  to  me,  as  proving  great  en- 
couragements. He  also  procured  me  the  printing  of 
tlie  laws  and  votes  of  that  government,  which  I  re- 
tained as  long  as  I  continued  in  the  business. 

I  now  opened  a  small  stationer's  shop.  I  kept  bonds 
and  agreements  of  all  kinds,  drawn  up  in  a  more  ac- 
curate form  than  had  yet  been  seen  in  that  part  of  the 
world ;  a  work  in  which  I  was  assisted  by  my  friend 
Breintnal.  I  bad  also  paper,  parchment,  pasteboard^ 
books,  8cc.  One  Whitemash,  an  exeeUent  oompo< 
sitor,  whom  I  had  known  in  Lond<Hi,  came  to  oflfer 
himself,  I  engaged  him :  and  he  contimied  constantly 
and  diligently  to  work  vnth  me.  I  also  took  an  appren- 
tice^ the  aon  of  A<iailaRofe. 

I  began 
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I  began  to  pay,  by  degrees,  the  debt  I  had  contract^ 
ed ;  and,  in  order  to  insure  ray  credit  and  character  as 
a  tradesman,  I  took  care  not  only  to  be  reallif  indus^ 
Crions  and  frugal,  but  also  to  avoid  every  appearance 
of  the  contrary.  I  was  plainly  dressed,  and  never  seea 
in  any  place  of  public  amusement.  I  never  went  a 
fishing  or  hunting.  A  book,  indeed,  enticed  me  some- 
times from  my  work,  but  it  was  seldom,  by  stealth, 
and  occasioned  no  scandal ;  and  to  show  that  I  did  not 
think  myself  above  my  profession,  I  conveyed  home^ 
sometimes  in  a  wheelbarrow,  the  paper  I  purchased 
at  the  warehouses. 

I  thus  obtained  the  reputation  of  being  an  indus- 
trious young  man,  and  very  punctual  m  his  payments. 
The  merchants  wlio  imported  articles  of  stationary  so- 
licited my  custom  ;  others  offered  to  furnish  me  with 
books,  and  my  little  trade  went  on  prosperously. 

Meanwhile  the  credit  and  business  of  Keimer  dimi- 
nishing every  day,  he  was  at  last  forced  to  sell  his 
stock  to  satisfy  his  creditors ;  and  he  betook  himself  to 
Barbadoes,  where  he  lived  for  sometime  in  a  very  im- 
poverished state.  His  apprentice,  David  Harry,  whom 
I  had  instructed  while  I  worked  for  Keimer,  having 
bought  his  materials,  succeeded  him  in  the  business. 
I  was  apprehensive,  at  first,  of  finding  in  Harry  a  pow- 
erful competitor,  as  he  was  allied  to  an  opulent  and 
respectable  family ;  I  therefore  proposed  a  partnership^ 
which,  happily  for  me,  he  rejected  with  disdain.  He 
was  extremely  proud,  thought  himself  a  fine  gentle- 
man, lived  extrav^andy,  and  pursued  amusements 
which  suffered  him  to  be  scarcely  ever  at  home ;  of 
consequence  he  became  in  debt,  neglected  his  bpsi- 
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ness,  and  business  neglected  him.  Finding  in  a  short 
time  nothing  to  do  in  the  country^  he  followed  Keimer 
to  Barbadoes^  carrying  his  printing  materials  with  him* 
There  the  apprentice  employed  his  old  master  as  a 
journeyman.  They  were  continually  quarrelling ;  and 
Harry  still  getting  in  debt^  was  obliged  at  last  to  sell 
bis  press  and  types^  and  return  to  his  old  occupation 
of  husbandry  in  Pennsylvania.  The  person  who  pur« 
chased  them  employed  Keimer  to  manage  the  business ; 
but  he  died  a  few  years  after. 

I  had  now  at  Philadelphia  no  competitor  but  Brad- 
ford, who,  being  in  easy  (circumstances,  did  not  engage 
in  the  printing  of  books,  except  now  and  then  as  work- 
men chanced  to  offer  themselves ;  and  was  not  anxious 
to  extend  his  trade.  He  had,  however,  one  advantage 
over  me,  as  he  had  the  direction  of  the  post-office,  and 
was  of  consequence  supposed  to  have  better  opportuni? 
ties  of  obtaining  news.  His  paper  was  also  supposed  to 
be  more  advantageous  to  advertising  customers;  and 
in  consequence  of  that  supposition,  his  advertisements 
were  much  more  numerous  than  mine:  this  was  • 
source  of  great  profit  to  him,  and  disadvantageous  to 
me.  It  was  to  no  purpose  that  I  really  procured  otbef 
papers,  and  distributed  my  own,  by  means  of  the  post  | 
the  public  took  for  granted  my  inability  in  this  respect  { 
and  I  was  indeed  unable  to  conquer  it  in  any  othes 
mode  than  by  bribing  the  post-boys,  who  served  ma 
only  by  stealthy  Bradford  being  so  illiberal  as  to  forbid 
them.  This  treatment  of  his  excited  my  resentment  ^ 
and  my  disgust  was  so  rooted,  that,  when  I  aftcswarda 
succeeded  him  in  the  post-office,  I  took  care  to  Avoi4 
copying  his  example. 
I  had  hitherto  continued  to  board  witb  Godfrey^ 

whoj 
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Irfao^  irith  his  wife  and  children^  occupied  part  of  my 
house,  and  half  of  the  shop  for  his  business ;  at  which 
indeed  be  worked  very  little,  being  always  absorbed  by 
mathematics.  Mrs.  Godfrey  formed  a  wish  of  marry* 
ing  me  to  the  daughter  of  one  of  her  relations*  She 
contrived  various  opportunities  of  bringing  us  together, 
till  she  saw  that  I  was  captivated ;  which  was  not  diffi- 
cult, the  lady  in  question  possessing  great  personal  me* 
rit«  The  parents  encouraged  my  addresses,  by  inviting 
ue  continually  to  supper,  and  leaving  us  together,  till 
at  last  it  waa  time  to  come  tQ  an  explanation*  Mrs. 
Godfrey  undertook  to  negociate  our  little  treaty,  i 
gave  her  to  understand,  that  I  expected  to  receive  with 
the  young  lady  a  sum  of  money  that  would  enable  me 
at  least  to  discharge  the  remainder  of  the  debt  for  my 
{Hinting  materials.  It  was  then,  I  believe,  not  more 
than  a  hundred  pounds.  She  brought  me  for  answer^ 
that  they  had  no  such  sum  at  their  disposal.  I  oh- 
ierved  that  it  might  easily  be  obtained,  by  a  mortgage 
0n  their  house:  The  reply  to  this  was,  after  a  few 
days  interval,  that  they  did  not  approve  of  the  match  ; 
that  they  had  consultckl  Bradford,  and  found  that  the 
business  of  a  printer  was  not  lucrative ;  that  my  letters 
would  soon  be  worn  out,  and  must  be  supplied  with  new 
•nes;  that  Keimer  and  Harry  had  failed,  and  that, 
^bably,  I  should  do  so  too.  Accordingly  they  for* 
bade  me  the  house,  and  the  young  lady  was  confined. 
I  know  not  if  they  had  really  changed  their  minds,  or 
tf'it  waa  merely  an  artifice,  supposing  our  affections  to 
Ve  too  fitf  engaged  for  us  to  desist,  and  that  we  should 
contrive  to  marry  secretly,  which  would  leave  them  at 
liberty  to  give  or  not  as  they  pleased.  But,  suspecting 
Ibis  motive,  I  never  went  again  to  their  house. 

£  Some 
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Some  time  after,  Mrs.  Godfrey  informed  me  thrtf 
they  were  very  favourably  disposed  towards  me,  and 
wished  me  to  renew  the  acquaintance ;  but  I  declared 
a  firm  resolution  never  to  have  any  thing  more  to  do 
with  the  family.  The  Godfrej-s  expressed  some  resent- 
•  ment  at  this :  and  as  we  could  no  longer  agree,  they 
clianged  their  residence,  leaving  me  in  possession  of  the 
whole  house.  I  then  resolved  to  take  no  more  lodgers* 
This  aifair  having  turned  my  thoughts  to  marriage^  I 
looked  around  me,  and  made  overtures  of  alliance  in 
other  quarters :  but  I  soon  found  that  the  profession  of 
a  printer  being  generally  looked  upon  as  a  poor  trade,  I 
could  expect  no  money  with  a  wife,  at  least,  if  I  wished 
her  to  possess  any  other  charm.  Meanwhile,  that  pas-  . 
sion  of  youth,  so  difficult  to  govern,  had  often  drawn 
me  into  intrigues  with  despicable  women  who  fell  in  my 
way ;  which  were  not  unaccompanied  with  expencfc  and 
inconvenience,  besides  the  perpetual  ride  of  injuring  my 
health,  and  catching  a  disease  which  I  dreaded  above 
ail  things.  But  I  was  fortunate  enough  to  escape  this 
danger. 

As  a  neighbour  and  old  acquaintance,  I  had  kept  lip 
a  friendly  intimacy  with  the  family  of  Miss  Read.  Her 
parents  had  retained  an  affection  for  me  from  the  time 
of  my  lodging  in  their  house.  I  was  often  invited  thi- 
ther ;  they  consulted  me  about  their  affairs,  and  I  had 
been  sometimes  serviceable  to  them.  I  was  touched 
witli  the  unhappy  situation  of  tlieir  daughter,  who  was 
almost  always  melancholy,  and  continually  seeking  soli* 
tilde.  I  regarded  my  forgetfulness  and  inconstancy/ 
during  my  abode  in  London,  as  the  principal  cause  of 
her  misfortune,  though  her  raotlier  had  the  candour  to. 
attribute  the  fault  to  herself,  rather  than  to  me,  because, 

after 
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(tfter  haying  prevented  our  marriage  previDusly  to  my 
departure^  she  had  mduced  her  to  marry  another  in  my 
absence. 

Our  mutual  affection  revived ;  but  there  existed  great 
obstacles  to  our  union.  Her  marriage  was  considered^ 
indeed^  as  not  being  valid^  the  man  havings  it  was  said, 
a  former  wife  still  living  in  England ;  but  of  this  it  was 
difficult  to  obtain  a  proof  at  so  great  a  distance ;  and 
though  a  report  prevailed  of  his  being  dead,  yet  we  had 
no  certainty  of  it;  and  supposing  it  to  be  true,  he  had 
left  many  debts,  for  the  payment  of  which  his  succes- 
sor miglit  be  sued.  We  ventured,  nevertheless,  in  spite 
of  all  these  difficulties ;  and  I  married  her  on  the  1st  of 
September,  1730.  None  of  the  inconveniences  we  had 
feared  happened  to  us.  She  proved  to  me  a  good  and 
faithful  .companion,  and  contributed  essentially  to  the 
success  of  my  shop.  We  prospered  together,  and  it 
was  our  mutual  study  to  render  each  other  happy.  Thus 
I  corrected,  as  well  as  I  could,  thia  great  error  of  my 
youth. 

Our  club  was  not  at  that  time  established  at  a  tavern. 
We  held  our  meetings  at  the  house  of  Mr.  Grace,  who 
appropriated  a  room  to  the  purpose.  Some  member 
observed  one  day,  that  as  our  books  were  frequently 
quoted  in  the  course  of  our  discussions,  it  would  be 
convenient  to  have  them  collected  in  the  room  in  which 
we  assembled,  in  order  to  be  consulted  upon  occasion ; 
and  that,  by  thus  forming  a  common  library  of  our  iu-. 
dividual  collections,  each  would  hav.e  tlie  advantage  of 
•using  the  books  of  all  the  other  members,  which  would 
nearly  be  the  same  as  if  he  possessed  them  all  himself. 
The  idea  was  approved,  and  we  accordingly  brought 
Buch  hooks. as  we  thought  we  could  sparc>  which  were 

VOL.  i.  o  placed 


Q6  LIFE   OP   DR.   FKANKLIN. 

placed  at  the  end  of  the  club-room.  They  amounteil 
not  to  so  many  as  we  expected;  aaid' though  we  madw 
considerable  use  of  them^  yet  some  inconvenienced  re-* 
Suiting,  from  want  of  care,  it  was  agreed,  afte*  about  a 
year,  to  discontinue  the  collection ;  and  each  took  awa/ 
^ch  bookf»  as  belonged  to  him. 

It  was  now  that  I  first  started  the  idea  of  establishing^ 
by  subscription,  a  public  library.  I  drew  up  the  propo-^ 
sals,  had  them  ingrossed  in  form  by  Brockden  the  at^ 
tomey,  and  my  project  succeeded,  as'  will  be  seeii  Hlf 
the  sequel    ******** 

(The  life  of  Dr.  Franklin,  as  written  by  himself,  so^ 
far  as  it  has  yet  been  conununicated  to  the  w^orid,  breaks 
off  in  this  place.  We  understand  that  it  waa  eontimie# 
by  him  somerwhat  farther,  and  we  hope  that  the  remain^' 
der  will,  at  some  Future  period>  be  communicated  tof 
the  public.  We  have  no  hesitation  in  supposing  that 
every  reader  will  find  himself  greatly  interested  by  the' 
frank  simplicity  and  die  philosophical  diseemment  by 
which  these  pages  arel^so  eminently  characterized.  We 
have  therefore  thought  proper,  in  order  as  much  as  pos- 
sible to  relieve  his  regret,  to  subjoin  the.foUowiog  cdv^* 
tiniiation,  by  one  of  the  Doctor's  intimate  friends.  Il* 
is  extracted  from  an  American  periodical  publicatioii>' 
and  was  written  by  the  late  Dr.  Stuber,  *  of  Ptuladel^ 
phia.^ 

THE 
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Dr.  Stuber  was  bom  in  Philadelpbia,  of  German  parents.  He  wai 
^nt,  at  an  earlj  age,  to  tbe  aniversity,  wbere  his  genius,'  diligence  aiAl 
loiiable  temper,  soon  acquired  hln  tbe  pi^iikr  nolioe  and  Aiffoiir  of 


The  promotion  of  literature  had  been  Btlle  attended 
to  in  Pennsylvania.    Most  of  the  inhabitants  were  too 
much  inmiersed  in  business  to  think  of  scientific  pur- 
suits; and  those  few^  whose  inclinations  led  them  to 
study,  found  it  difficult  to  gratify  them,  from  the  want 
of  libraries  sufficiently  large.    In  such  circumstances, 
ui€  establishment  of  a  public  library  was  an  importauft 
^vtat.    This  was  first  set  on  foot  by  Franklin,  about  the 
y^ar  17S1.     Fifty  persons  subscribed  forty  shillings 
each,  and  agreed  to  pay  ten  shillings  annually.    The 
number  increased ;  and  in  1742,  the  company  was  in- 
corp<HBted  by  the  name  of  *'  The  Library  Company  of 
JWladelphia."    Several  other  companies  were  formed 
in  this  city  in  imitation  of  it.    These  were  all  at  length 
tmited  with  the   Library  Company  of  Philadelphia, 
which  thus  received  a  considerable  accession  of  books 
tod  property.     It  now  contains  about  eight  thousand 
volumes  on  all  subjects,  a  philosophical  apparatus,  and  a 
well-chosen  collection  of  natural  and  artificial  curiosi- 
ties.     For   its   support    the   company  now  possesses 


tboae  under  vbote  inuncdiate  direction  be  was  placed.  After .psning 
through  the  common  course  pf  study,  in  a  much  shorter  time  than  usual, 
he  left  the  university,  at  the  age  of  sixteen,  with  great  reputation.  Not 
hmg  after,  he  entered  on  the  stad  j  of  phy«c ;  and  the  zeal  with  which  he 
yunmtA  it,  and  (the  advances  he  made,  g aVe  his  friends  r^aaoii  to  form  the 
mofit  flattering  jvosftects  of  iiis  futore  eminence  and  nsefuhiess  in  the  pro* 
fession.  As  Dr.  Stober's  circumstances  were  very  moderate,  be  did  not 
(hink  this  pursuit  well  calculated  li  improve  them.  He  tlierefore  relin« 
fished  it,  after  he  had  obtamed  a  degree  in  the  profession,  and  qualified 
hUMe^'  to  practise  wilh  credit  and  succen ;  and  immediateiy  entered  on 
the  sthdy  of  the  law.  While  in  pursuit  of  the  iast  mentioned  object,  be 
«as  prevented  by  a  premature  death  from  reaping  the  fruit  of  those 
talents  with  which  he  was  endowed,  and  of  a  youth  spent  in  the  ardent 
and  lucceasfol  pnrsoit  of  uefol  and  elegant  iJtenitDTe. 

o  £  landed 
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landed  property  of  considerable  value.  They  hate 
lately  built  an  elegant  house  in  Fifth-street,  in  the 
front  of  which  will  be  erected  a  marble  statue  of  their 
founder,  Benjamin  Franklin. 

This  institution  was  greatly  encouraged  by  the  friends 
of  literature  in  America  and  in  Great  Britain.  The 
Penn  family  distinguished  themselves  by  their  dona* 
tioiis.  Amongat  the  earliest  friends  of  this  institution 
must  be  mentioYied  the  late  Peter  CoUinson,  the  friend 
and  correspondent  of  Dr.  Franklin.  He  not  only  made 
considerable  presents  himself,  and  obtained  others  from 
his  friends,  but  voluntarily  undertook  to  manage  the 
business  of  the  Company  in  London,  recommending 
books,  purchasing  and  shipping  them.  His  extensive 
knowledge,  and  zeal  for  the  promotion  of  science,  ena- 
bled him  to  execute  this  important  trust  with  the  great- 
est advantage.  He  continued  to  perform  these  ser- 
vice$  for  more  than  thirty  years,  and  uniformly  refused 
to  accept  of  any  compensation.  During  this  time,  h^ 
communicated  to  the  directors  every  information  rela- 
tive to  improvements  and  discoveries  in  the  arts,  agri- 
culture, and  philosophy. 

The  beneficial  influence  of  this  institution  was  soon 
evident.  The  terms  of  subscription  to  it  were  so  mo- 
derate that  it  was  accessible  to  every  one.  Its  advan- 
tages were  not  confined  to  the  opulent.  The  citizens 
in  the  middle  and  lower  walks  of  life  were  equally 
partakers  of  them.  Hence  a  degree  of  information 
was  extended  amongst  all  classes  of  people.  The 
example  was  soon  followed.  Libraries  were  established 
in  various  places,  and  they  are  now  become  very  nume- 
rous in  the  United  States,  and  particularly  in  Pennsyl- 
vania.   It  is  to  be  hoped  tb^  they  will  be  still  more 

widely 
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Videly  extended,  and  tliat  information  will  be  every 
where  increased.  This  will  be  ihe  best  security  for 
maintaining  our  liberties.  A  nation  of  well-infonned 
men,  who  have  been  taught  to  know  and  prize  the  rights 
which  God  has  given  thein,  cannot  be  enslaved.  It  b 
JQ  the  regions  of  ignorance  that  tyranny  reigns'.  It 
flies  before  the  light  of  science.  Let  the  citizens  of 
America,  then,  encourage  institutions  calculated  to  dif-* 
fuse  knowledge  amongst  the  people;  and  amongst 
these,  public  libraries  are  not  the  least  important. 

In  1732,  Franklin  began  to  publish  Poor  Richard's 
Almanack.  This  was  remarkable  for  the  numerous  and 
vfduable  concise  maxims  which  it  contained,  all  tending 
to  exhort  to  industry  and  frugality.  It  was  continued 
for  many  years.  In  tlie  almanack  for  the  last  year,  all 
the  maxims  were  collected  in  an  address  to  the  reader, 
entitled,  Tlie  Way  to  Wealth.  Thig  hfw  been  translated 
into  various  languages,  and  inserted  in  different  publi- 
cations. It  has  also  been  printed  on  a  large  sheet,  and 
may  be  seen  framed  in  many  houses  in  this  city.  This 
address  contains,  perhaps,  the  best  practical  system  of 
economy  that  ever  has  appeared.  It  is  written  in  a 
manner  intelligible  to  every  one,  and  which  cannot  fail 
of  convincing  every  reader  of  the  justice  and  propriety 
of  the  remarks  and  advice  which  it  contains.  The  de- 
mand for  this  almanack  was  so  great,  that  ten  thousand 
have  been  sold  in  one  year ;  which  must  be  considered 
as  a  very  large  number,  especially  when  we  reflect,  that 
this  country  was,  at  that  time,  but  thinly  peopled.  It 
cannot  be  doubted  that  the  salutary  maxilns  contained 
in  these  almanacks  must  have  made  a  favourable  impres- 
^on  upon  many  of  the  readers  of  them. 

It  \yas  not  long  before  Franklin  entered  upon  his 

political 
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{>oIiticaI  career.  In  the  year  1736^  he  wag  appointed 
clerk  to  the  general  assembly  of  Pennsylyania^  and  was 
Te-elected  by  succeeding  assemblies  for  fieveral  yean^ 
until  he  was  dhosen  a  representative  for  the  city  of 
Philadelphia. 

Bradford^  the  printer^  mentioned  above^  was  pofiK 
sessed  of  some  advantages  over  Franklin^  by  being 
post-master^  thereby  having  an  opportunity  of  circu- 
lating his  paper  more  extensively^  and  thus  rendering  it 
a  better  vehicle  for  advertieements^  &c.  FranlLMn^  ia 
his  tum^  enjoyed  these  advantages,  by  being  a{]f)oiiited 
post-onaster  of  Philadelphia  in  1737.  Bradford,  wiule  in 
office,  had  acted  ungenerously  towards  Franklia,  pie- 
venting  as  much  as  possible  the  circulation  of  his  paper. 
He  had  now  an  opportunity  of  retaliating;  but  his  no* 
Idleness  of  soul  prevented  him  from  making  use  of  it. 

The  police  of  Philadelphia  had  early  appointed 
watchmen,  whose  duty  it  was  to  guard  the  citizens 
against  the  midnight  robber,  and  to  give  an  immediate 
alarm  in  case  of  fire.  This  duty  is,  peihaps,  one  of  the 
most  important  that  can  be  committed  to  any  set  of 
men.  The  regulations,  however,  were  not  sufficiently 
strict.  Franklin  saw  the  dangers  fflrisiBg  from  tliia 
cause,  imd  suggested  an  alteration,  so  as  to  oblige  the 
guardians  #f  the  night  to  be  more  watchM  over  the 
the  lives  and  property  of  the  citieens.  The  propriety 
of  this  was  immediately  perceived,  and  e  Teform  wm 
effected. 

Tliere  is  nothing  more  dangerous  to  growing  cities 
than  fires.  Ckher  causes  operate  slowly,  and  almost 
imperceptibly ;  but  the^e  in  a  moment  render  fAortive 
the  labours  of  ages.  On  this  account  there  shoidd  be, 
in  all  cities,  ample  provisiotts  to  {Mrerent  fires  from 
.5  spreailing. 
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ipreading.  Franklin  earl j  saw  tiie  necessity  of  these ; 
and^  about  liie  year  )728>  formed  the  first  fire  corn-- 
pany  in  this  city.  The  example  was  soon  followed  by 
others;  and  there  are  now  numerou»  fire  compofties  ki 
Ike  city  and  liberties.  To  these  may  be  attributed  in  m 
great  degeee  the  activity  in  extinguislring  fife9>  fbi^ 
which  the  citizens  of  Philadelphia  are  distiagiiished|^ 
and  the  inconsiderable  damage  this  city  has  smstained 
firom  this  can^e.  Some  time  after^  Franklin  suggested 
the  plan  fot  an.  association  foV  iHsaring  hoases  firom^ 
losses  by  fire,  which  was  adopted ;  and  Afe  associatioa 
oontmneft  to  Ihis  day.  The  advantages  experienced 
fiom  it  have  been  great. 

FroM  the  first  settlement  of  Pennsylvania^  a  spr*^ 
fit  of  disj^ute  appears  to  have  prevailed  among  ris  iii>- 
babitants.  During  the  life-tune  of  William  Penn^  the 
constitution  had  been  three  times  altered.  After  thia^ 
period  the  history  of  Peimsylvania  is  Iktlcr  else  than  a 
recital  of  the  qnarrels  between  the  proprietaries,  or 
their  govemors^  and  the  assembly.  The  proprietaries 
contended  for  the  right  of  exempting  their  land  from 
taxes ;  to  which  the  assembly  would  by  no  meang  con- 
sent. Thus  subject  of  dispute  interfered  in  almost  every 
question^  laid  prevented  t)^  most  salutary  laws  from 
being  enacted.  Thia  at  timed  subjected  the  people  to 
great  inconvenicnoioes^.  In  the  year  1774,  during  a  war 
betweeii  Ftanc^  and  Great  Britain,  some  French  and 
Iiidiang  had  mode  inroads  upon  the  fVontier  inhabitanta 
of  die  provbicei  who  were  unprovided  for  such  an  alk 
tack.  It  became  necessary  that  the  cirizens  should  arat 
for  their  defence.  Governor  Thomas  recommended 
to  th^  assembly,  who  were  then  Acting,  to  pass  a  mi« 
kw;    To  this  they  would  agree  only  upon  cond^ 

tion, 
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tion,  that  he  should  give  his  assent  to  certain  lowS/ 
which  appeared  to  them  calculated  to  promote  the  in-* 
terests  of  the  people.  As  he  thought  these  laws  woorld 
be  injurious  to  the  proprietaries,  he  refused  his  assent 
to  them ;  and  the  assembly  broke'  up  without  passing  a 
militia  bill.  The  situation  of  the  province  was  at  this 
time  truly  alarming :  exposed  to  the  continual  inroad 
of  an  enemy,  and  destitute  of  every  means  of  defence. 
At  this  crisis  Franklin  stepped  forth,  and  proposed  to  a 
meeting  of  the  citizens  of  Philadelphia,  a  plan  of  a 
voluntary  association  for  the  defence  of  the  province. 
This  was  approved  of,  and  signed  by  twelve  hundred 
persons  immediately.  Copies  were  circulated  without 
delay  through  the  province ;  and  in  a  short  time  tlie 
number  of  signatures  amounted  to  ten  thousand.  Frank- 
lin was  chosen  colonel  of  the  Philadelphia  regiment ; 
but  he  did  not  think  proper  to  accept  of  the  honour. 

Pursuits^  of  a  different  nature  now  occupied  the 
greatest  part  of  his  attention  for  some  years.  He  en-* 
gaged  in  a  course  of  electrical  experiments,  with  all 
the  ardor  and  thirst  for  discovery  which  characterized 
the  philosophers  of  that  day.  Of  all  the  branches  of 
experimental  philosophy,  electricity  bad  been  least  ex^* 
plored.  The  attractive  power  of  amber  is  mentioned 
by  Theophrastus  and  Pliny,  and  from  them,  by  later 
naturalists.  In  the  year  I6OO,  Gilbert,  ah  English  phy- 
sician, enlarged  considerably  the  catalogue  of  sub- 
stances which  have  the  propeny  of  attracting  Ught 
bodies.  Boyle,  Otto  Guericke,  a  burgomaster  of  Mag- 
deburgy  celebrated  as  the  inventor  of  the  air-|>ump. 
Dr.  Wall,  and  Sir  jsaac  Newton,  added  som^  facts. 
Guericke  first  observed  the  repulsive  power  of  electri- 
city, and  the  light  and  noise  produced  by  it   In  1709, 

Hawkesbec 
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.fiawkesbec  communicated  some  important  observa^ 
tions  and  experiments  to  the  world.  For  several  years 
electricity  was  entirely  neglected,  until  Mr.  Grey  ap- 
plied himself  to  it,  in  1728,  with  grieat  assiduity.  He 
and  his  friend  Mr.  Wheeler,  made  a  great  variety  of 
experiments,  in  which  they  demonstrated,  that  electri- 
city may  be  communicated  from  one  body  to  another, 
even  without  being  in  contact,  and  in  this  way  may  be 
conducted  to  a  great  distance.  Mr.  Grey  afterwards 
found,  that,  by  suspending  rods  of  iron  by  silk  or  hair 
Unes,  and  bringing  an  excited  tube  under  them,  sparks 
might  be  drawn,  and  a  light  perceived  at  the  extremi- 
ties in  the  dark.  M.  du  Faye,  intendant  of  the  French 
king's  gardens,  made  a  number  of  experiments,  which 
added  not  a  little  to  the  science.  He  made  the  disco- 
very of  two  kinds  of  electricity,  which  he  called  vitre- 
ous and  resinous ;  the  former  produced  by  rubbing  glass, 
the  latter  from  excited  sulphur,  sealing-wax,  &c.  But 
this  he  afterwards  gave  up  as  erroneous.  Between  the 
years  1739  and  1742,  Desaguliers  made  a  number  of 
e:^periments,  but  added  little  of  importance.  He  first 
used  the  terms  conductors  and  electrics,  per  se.  In  1742, 
several  ingenious  Gerraads  engaged  in  this  subject,  of 
these  the  principal  were,  professor  Boze  of  Wittem- 
berg,  professor  Winkler  of  Leipsic,  Gordon,  a  Scotch 
Benedictine  monk,  professor  of  philosophy  at  Erfurt, 
and  Dr.  Ludolf,  of  Berlin.  The  result  of  their  re- 
searches astonished  the  philosophers  of  Europe.  Their 
apparatus  was  large,  and  by  means  of  it  they  were  ena- 
bled to  collect  large  quantities  of  the  electric  fluid,  and 
thus  to  produce  phenomena  which  had  been  hitherto  un- 
observed. They  killed  small  birds,  and  set  spirits  on  fire* 
Their  experiments  excited  the  ncuripsity  of  other  phi- 
TO  I..  I.  ?  losophers 
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losophers.  Collinson^  about  the  year  1745,  sent  to  the 
Library  Company  of  Philadelphia^  an  account  of  these 
experiments,  together  with  a  tube,  and  directions  how 
to  use  it.  FrankHn,  with  some  of  his  friends,  imme- 
diately engaged  in  a  course  of  experiments,  the  result 
of  which  is  well  known.  He  was  ens^bled  to  make  a 
number  of  important  discoveries,  and  to  propose  theo- 
ries to  account  for  various  phenomena,  which  have 
been  universally  adopted,  and  which  bid  fair  to  endure 
for  ages.  His  observations  be  communicated  in  a 
series  of  letters,  to  his  friend  CoUinson,  the  first  of 
which  is  dated  March  28,  1747.  In  these  he  shews 
tlie  power  of  points  in  drawing  and  throwing  off 
the  electrical  matter^  which  had  hitherto  escaped  the 
notice  of  electricians.  He  also  made  the  grand  disco- 
very  of  a  plus  and  minusy  or  of  a  positive  and  n^ative 
etate  of  electricity.  We  give  him  the  honour  of  this> 
without  hesitation  ;  although  the  English  have  claimed 
it  for  their  countryman.  Dr.  Watson.  Watson's  paper 
is  dated  January  21,  1748;  Franklin's  July  11,  1747  : 
several  months  prior.  Shortly  after,  Franklin,  from  his 
principles  of  the  plus  and  minus  state,  explained,  in  a 
satisfactory  manner^  the  phenomena  of  the  Leyden 
phial,  first  observed  by  Mr.  Cuneus,  or  by  professor 
Muschenbroeck>  of  Leyden,  wliich  had  much  per- 
plexed philosophers.  He  shewed  clearly,  that  when 
charged,  the  bottle  contained  no  more  electricity  than 
before,  but  that  as  much  was  taken  from  one  side  as 
was  thrown  on  the  other ;  and  that,  to  discharge  it, 
nothing  was  necessary  but  to  produce  a  communication 
between  the  two  sides,  by  which  the  equilibrium  might 
be  restored,  and  that  then  no  signs  of  electricity  would 
remain.    He  afterguards  demonstrated,  by  experiments^ 

that 
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Aat  the  electricity  did  not  reside  in  the  coating,  as  had 
been  supposed,  hut  in  the  pores  of  the  glass  itself. 
After  a  phial  was  charged,  he  removed  the  coating, 
and  found  that  upon  applying  a  new  coating,  the  shock 
might  still  be  received.  In  the  year  1749,  he  first  sug- 
gested his  idea  of  explaining  the  phenomena  of  thun- 
der-gusts, and  of  the  aurora  borealis,  upon  electrical 
principles.  He  points  out  many  particulars  in  which' 
Kghtning  and  electricity  agree ;  and  he  adduces  many 
facts,  and  reasonings  from  facts,  in  support  of  his  po- 
sitions. In  the  same  year  he  conceived  the  astonish- 
ingly bold  and  grand  idea  of  ascertaining  the  truth  of 
his  doctrine,  by  actually  drawing  down  the  light- 
ning, by  means  of  sharp-pointed  iron  rods,  raised  into 
the  region  of  the  clouds.  Even  in  this  uncertain 
state,  his  passion  to  be  useful  to  mankind,  displayed 
itself  in  a  powerful  manner.  Admitting  the  identity  of 
electricity  and  lightning,  and  knowing  the  power  of 
points  in  repelling  bodies  charged  with  electricity,  and  in 
conducting  their  fire  silently  and  imperceptibly,  he  sug- 
gested the  idea  of  securing  houses,  ships,  &c.  from  being 
damaged  by  lightning,  by  erecting  pointed  rods,  that 
should  rise  some  feet  above  the  most  elevated  part,  and' 
descend  some  feet  into  the  ground  or  the  water.  The 
effect  of  these,  he  concluded,  would  be  either  to  pre- 
vent a  stroke  by  repeHing  the  cloud  beyond  the  striking 
distance,  or  bv  drawing  off  the  electrical  fire  which  it 
contained  ;  or,  if  they  could  not  effect  this,  they  would 
at  least  conduct  the  electric  matter  to  the  earth,  with- 
out any  injury  to  the  building. 

It  was  not  until  the  summer  of  1752,  that  he  was 
enabled  to  complete  his  grand  and  unparalleled  dis- 
covery by  experiment    The  plan  which  he  had  origi- 

p  2  nally 
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nally  proposed^  was,  to  erect  on  some  high  tower,  or 
other  elevated  place,  a  centfy-box,  from  which  should 
rise  a  pointed  iron  rod,  insulated  by  being  fixed  in  a 
cake  of  resin.    Electrified  clouds  passing  over  this, 
would,  he  conceived,  impart  to  it  a  portion  of  their  elec- 
tricity, which  would  be  rendered  evident  to  the  senses 
by  sparks  being  emitted,  when  a  key,  the  knuckle, 
or  other  conductor  was  presented  to  it.    Philadelphia 
at  this  time  afforded  no  opportunity  of  trying  an  expe- 
riment of  this  kind.    While  Franklin  was  waiting  for 
the  erectioaof  a  spire,  it  occurred  to  him  that  he  might 
have  more  .ready  access  to  the  region  of  clouds  by 
means  of  a  common  kite.    He  prepared  one  by  fas* 
tening  two  cross  sticks  to  a  silk  handkerchief,  which 
would  not  suffer  so  much  from  the  rain  as  paper.    To 
the  upright  stick  was  affixed  an  iron  point.  The  string 
was,  as  usual,  of  hemp,  except  the  lower  end,  which 
was  silk.    Where  the  hempen  string  terminated,  a  key 
was  fastened.    With  this  apparatusi  on  the  appearance 
of  a  thunder-gust  approaching,  he  went  out  into  the 
commons,  accompanied  by  his  son,  to  whom  alone  he 
commimicated  his  intentions,  well  knowing  the  ridi- 
cule which,  too  generally  for  the  interest  of  science^ 
awaits  unsuccessful  experiments  in  philosophy.     He 
placed  himself  under  a  shade,  to  avoid  the  rain-4iis 
kite  was  raised — a  thunder-cloud  passed  over  it — ^no 
sign  of  electricity  appeared.    He  almost  despaired  of 
success,  when,  suddenly,  he  observed  the  loose  fibres 
of  his  string  to  move  towards  an  erect  position.    He 
now  presented  his  knuckle  to  the  key,  and  received  a 
stiong  spark.    How  exquisite  must  his  sensations  have 
been  at  this  moment!   On  this  experiment  depended 
the  .&te  of  his  th^jy.    If  he  succeeded^  h|s  name 

would 
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would  rank  high  among  those  who  had  improved 
science ;  if  he  failed^  he  must  inevitably  be  subjected 
to  the  derision  of  mankind,  or,  what  is  worse,  their 
pity,  as  a  well-meanmg  man,  but  a  weak,  silly  projec- 
tor. The  anxiety  with  which  he  looked  for  the  result 
of  his  experiment,  may  be  easily  conceived.  Doubts 
and  despair  had  begun  to  prevail,  when  thefdct  v  as 
ascertained  in  so  clear  a  manner,  that  .even  the  most 
incredulous  could  no  longer  withhold  their  assent.— 
Repeated  sparks  were  drawn  from  the  key,  a  phial  was 
charged,  a  shock  given,  and  all  the  experiments  made 
which  are  usually  performed  with  electricity. 

About  a  month  before  this  period,  some  ingenious 
Frenchman  had  completed  the  discovery  in  the  manner 
originally  proposed  by  Dr.  Franklin.  The  letters  which 
he  sent  to  Mr.  Cdllinson,  it  is  said,  were  refused  a  place 
in  the  Transactions  of  the  Royal  Society  of  London. 
However  this  may  be,  Collinson  published  them  in  a 
separate  volume,  under  the  title  of  '^  New  Experiments 
and  Observations  on  Electricity,  made  at  Philadelphia, 
in  America."    They  were  read  with  avidity,  and  soon 
translated  into  different  languages.    A  very  incorrect 
French  translation  fell  into  the  hands  of  the  celebrated 
Buffon,  who,  notwithstanding  the  disadvantages  under 
which  the  work  laboured,  was  much  pleased  with  itj 
and  repeated  the  experiments  with  success.    He  pre- 
vailed on  his  friend,  M.  D'Alibard,  to  give  his  coun- 
trymen a  more  correct  translation  of  the  works  of  the 
American  electrician.    This  contributed  much  towards 
spreading    a  knowledge  of   Franklin's,  principles  in 
France.    The  king,  Louis  XV.,  hearing  of  these  ex- 
periments, expressed  a  wish  to  be  a  q>ectator  of  them.^ 

A  cQiinie  of  experimeiits  was  ^ven  at  the  seat  of  the 

Due 
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D'Ayen,  at  St.  Germain,  by  M.  de  Lor.  The  applauses 
which  the  king  bestowed  upon  Franklin^  excited  in 
Buffon,  D'Alibard,  and  De  Lor,  an  earnest  desire  of 
ascertaining  the  truth  of  his  theory  of  thunder-gusts. 
Buffon  erected  his  apparatus  on  the  tower  of  Montbar, 
M.  D'Alibard  at  Mary-la-ville,  and  De  Lor  at  bis  house 
in  the  Estrapade  at  Paris,  some  of  the  highest  ground 
in  that  capital.  D'Alibard's  machine  first  shewed  signs , 
of  electricity.  On  the  10th  of  May,  1752,  a  thunder 
cloud  passed  over  it,  in  the  absence  of  M.  D'Alibard, 
and  a  number  of  sparks  were  drawn  from  it  by  Coiffier, 
joiner,  with  whom  D'Alibard  had  left  directions  how 
to  proceed,  and  by  M;  Raulet,  the  prior  of  Mary-la- 
ville.  An  account  of  this  experiment  was  given  to  the 
Royal  Academy  of  Sciences,  by  M.  D'Alibard,  in  a  Me- 
moir dated  May  ISth,  1752.  On  the  18th  of  May, 
M.  de  Lor  proved  equally  successful  with  the  apparatus 
erected  at  his  own  house.  These  philosophers  soon 
excited  those  of  other  parts  of  Europe  to  repeat 
the  experiment ;  amongst  whom,  none  signalised 
themselves  more  than  Father  Beccaria,  of  Turin,  to 
whose  observations  science  is  much  indebted.  Even 
the  cold  regions  of  Russia  were  penetrated  by  the  ardor 
for  discovery.  Professor  Richman  bade  fair  to  add 
much  to  the  stock  of  knowledge  on  this  subject,  when 
an  unfortunate  flash  from  his  conductor,  put  a  period 
to  his  existence.  The  friends  of  science  will  long  re-*- 
member  with  regret^  the  amiable  martyr  to  electricity. 
By  these  experiments  Franklin's  theory  was  esta- 
blished in  the  most  convincing  manner.  When  the 
truth  of  it  could  no  longer  be  doubted,  envy  and  vanity 
endeavoured  to  detract  from  its  merit.  That  an  Ame- 
rican^ an  inbafaitaQt  of  the  obscore  city  of  Philadelphia^ 
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the  name  of  which  was  hardly  known,  should  be  able 
to  make  discoveries,  and  to  frame  theories,,  which  had 
escaped  the  notice  of  the  enlightened  philosophers  of 
Europe,  was  too  mortifying  to  be  admitted.  He  must 
certainly  have  taken  the  idea  from  some  one  else.  An 
American,  a  being  of  an  inferior  order,  make  disco- 
veries ! — Impossible.  It  was  said,  that  the  Abbe  Nol- 
let,  1 748,  had  suggested  the  idea  of  the  similarity  of 
lightning  and  electricity  in  his  Lefons  de  Physique.  It  is 
true  that  the  Abbe  mentions  the  idea,  but  he  throws  it 
out  as  a  bare  conjecture,  and  proposes  no  mode  of 
ascertaining  the  truth  of  it.  He  himself  acknowledges, 
tha^  Franklin  first  entertained  the  bold  thought  of 
bringing  lightning  from  the  heavens,  by  means  of 
pointed  rods  fixed  in  the  air.  The  similarity  of  light- 
ning  and  electricity  is  so  strong,  that  we  need  not  be 
surprised  at  notice  being  taken  of  it,  as  soon  as  electri- 
cal phenomena  became  familiar.  We  find  it  mentioned 
by  Dr.  Wall  and  Mr.  Grey,  while  the  science  was  in 
its  infancy.  But  the  honour  of  fgrming  a  regular 
theory  of  thunder-gusts,  of  suggesting  a  mode  of  de- 
termining the  truth  of  it  by  experiments,  and  of  put- 
ting these  experiments  in  practice,  and  thus  establish- 
ing the  theory,upon  a  firm  and  solid  basis,  is  incontesti- 
bly  due  to  Franklin.  D*Alibard,  who  made  the  firs^ 
experiments  in  France,  says,  that  he  only  follow  ed  the 
tract  which  Franklin  had  pointed  out. 

It  has  been  of  late  asserted,  that  the  honour  of  com- 
pleting the  experiment  with  the  electrical  kite,  does 
not  belong  to  Franklin.  Some  late  English  paragraphs 
have  attributed  it  to  some  Frenchman,,  whose  name 
they  do  not  mention ;  and  the  Abbe  Bertholon  gives  it 
to  M.  de  Romas^  assessor  to  the  presideal  of  Nerac  \ 

the 
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the  English  paragraphs  probably  refer  to  the  same 
person.  But  a  very  slight  attention  will  convince  us  of 
the  injustice  of  this  procedure  :  Dr.  Franklin's  experi- 
ment was  made  in  June  1752  ;  and  his  letter^  giving  an 
account  of  it,  is  dated  October  19,  1752.  M.  de  Ro- 
mas made  his  first  attempt  on  the  14th  of  May,  1753, 
but  was  not  successful  until  the  7th  of  June ;  a  year 
after  Franklin  had  completed  the  discovery,  and  when 
it  was  known  to  all  the  philosophers  in  Europe. 

Besides  these  great  principles,  Franklin^s  letters  on 
electricity  contain  a  number  of  facts  and  hints,  which 
have  contributed  greatly  towards  reducing  this  branch 
of  knowledge  to  a  sci^ice.  His  friend  Mr.  Kinnersley 
communicated  to  him  a  discovery  of  the  different  kinds 
of  electricity,  excited  by  rubbing  glass  and  sulphur. 
This,  we  have  said,  was  first  observed  by  M.  Du 
Faye ;  but  it  was  for  many  years  neglected.  The  phi- 
losophers were  disposed  to  account  for  the  phenomena, 
rather  firom  a  difference  in  the  quantity  of  electricity 
collected,  and  even  Du  Faye  himself  seems  at  last  to 
have  adopted  this  doctrine.  Franklin  at  first  enter- 
tained the  same  idea ;  but.  upon  repeating  the  experi- 
knentsy  he  perceived  that  Mr.  Kinnersley  was  right; 
and  that  the  vitreous  and  resinous  electricity  of  du  Faye 
were  nothing  more  than  the  positive,  and  negative  states 
which  he  had  before  observed;  and  that  the  glass 
globe  charged  positively  or  increased  the  quantity  of 
electricity  on  .the  prime  conductor,  while  the  globe  of 
sulphur  diminished  its  natural  quantity,  or  charged 
negatively.  These  experiments  and  observations  opened 
a  new  field  for  investigation,  upon  which  electricians 
entered  with  avidity;  and  their  labours  have  added 
jDUcb  to  the  stock  of  our  knowledge. 

In 
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In  September,  1752,  Franklin  entered  upon  a  course 
of  experiments,  to  determine  the  state  of  electricity  in 
the  clouds.   From  a  number  of  experiments  he  formed 
this  conclusion  : — ''  That  the  clouds  of  a  thunder-gust 
are  most  commonly  in  a  negative  state  of  electricity, 
but  sometimes  in  a  positive  state ;"  and  from  this  it 
follows,  as  a  necessary  consequence,   "  that,  for  the 
most  part,    in  Ihunder-strokes,   it  is  the  earth   that 
strikes  into  the  clouds,  and  not  the  clouds  th^t  strike 
into  the  earth."    The  letter  containing  these  observa- 
tions is  dated  in  September,  1753  ;  and  yet  the  disco- 
very of  ascending  thunder  has  been  said  to  be  of  a  mo- 
dem date,  and  has  been  attributed  to  the  Abbe  Bertho- 
lon,  who  published  his  memoir  on  the  subject  in  1776. 
Franklin's  letters  have  been  translated  into  most  of 
the  European  languages,  and  into  Latin.     In  propor- 
tion as  they  have  become  known,  his  principles  have 
been    adopted.      Some  opposition  was  made  to   his 
theories,  particularly  by  the  Abbe  NoUet,  who  was, 
however,  but  feebly  supported,  while  the  first  philoso- 
phers in  Europe  stepped  forth  in  defence  of  Franklin's 
principles,    amongst   whom   D'Alibard  and   Beccaria 
were  the  most  distinguished.    The  opposition  has  gra-* 
dually  ceased,  and  the  Franklinian  system  is  now  uni- 
versally adopted,  where  science  flourishes. 

The  important  practical  use  which  Franklin  made 
of  his  discoveries,  the  securing  of  houses  from  injury 
by  lightning,  has  been  already  mentioned  Pointed 
conductors  are  now  «very  common  in  America ;  but 
prejudice  has  hitherto  prevented  their  general  intro- 
duction into  Europe,  notwithstanding  the  most  un- 
doubted proofs  of  their  utility  have  been  given.  But 
mankind  can  with  difficulty  be  brought  to  lay  aside 
VOL.  I.  9  established 
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practices,  or  to  adopt  new  ones.  And  perhaps  we  have 
more  reason,  to  be  surprised,  that  a  practice  however  ra- 
tional, which  was  proposed  about  forty  years  ago,  should 
in  that  time  have  been  adopted  in  so  many  places,  than 
that  it  has  not  universally  prevailed.  It  is  only  by  de- 
grees that  the  great  body  of  mankind  can  be  led  into  new 
practices,  however  salutary  their  tendency.  It  is  now 
nearly  eighty  years  since  inoculation  was  introduced 
into  Europe  and  America ;  and  it  is  so  far  from  being 
general  at  present,  that  it  will,  require  one  or  two  cen- 
turies to  render  it  so. 

In  the  year  1745,  Franklin  published  an  account  of 
his  new-invented  Pennsylvania  fire-places,  in  which  he 
minutely  and  accurately  states  the  advantages  of  diffe- 
rent kinds  of  fire-places ;  and  endeavours  to  show  that 
the  one  which  he  describes  is  to  be  preferred  to  any 
other.  This  contrivance  has  given  rise  to  the  open 
stoves  now  in  general  use,  which,  however,  differ  firom 
it  in  construction,  particularly  in  not  having  an  air-box 
at  the  back,  through  which  a  constant  supply  of  air, 
warmed  in  its  passage,  is  thrown  into  the  room.  The 
advantages  of  this  are,  that  as  a  stream  of  warm  air  is 
continually  flowing- into  the  room,  less  fuel  is  necessary 
to  preserve  a  proper  temperature,  and  the  room  may 
be  so  tightened  as  that  no  air  may  enter  through  cracks 
— the  consequence  of  which  are  colds,  tooth-aches, 
&c. 

Although  philosophy  was  a  principal  object  of 
Franklin's  pursuit  for  several  years,  he  confined  him- 
self not  to  this.  In  the  year  1747,  he  became  a  mem- 
ber of  the  general  assembly  of  Pennsylvania,  as  a  bur- 
gess for  the  city  of  Philadelphia.  Warm  disputes 
subsisted^  at  this*  time  between  the  assembly  and  the 

proprietaries ; 
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proprietaries;  each  eontending  for  what  they  conceived 
to  be  their  just  rights.  Franklin^  a  friend  to  the  rights 
of  man  from  his  infancy^  soon  distinguished  himself  as 
a  steady  opponent  of  the  unjust  schemes  of  the  proprie- 
taries. He  was  soon  looked  up  to  as- the  head  of  the 
opposition ;  and  to  him  have  been  'attributed  many  of 
the  spirited  replies  of  the  assembly^  to  the  messages  of 
the  governors.  His  influence  in  the  body  was  very 
great.  This  arose  not  from  any  superior  powers  of  elo^ 
quence ;  he  spoke  but  seldom,  and  he  never  was  known 
to  make  any  thing  like  an  elaborate  '  harangue.  His 
speeches  often  consisted  of  a  single  sentence,  or  of  a 
well-told  story,  the  moral  of  which  was  always  obviously 
to  the  point.  He  never  attempted  the  flowery  fields  of 
oratory.  His  manner  was  plain  and  mild.  His  style 
iB^«peaking  was,  like  thai  of  his  writings,  simple,  ima- 
domed,  and  remrjrkably  concise.  With  this  plain  man- 
ner,  and  his  penetrating  and  solid  judgment,  he  was 
able  to  confound  the  most  eloquent  and  subtle  of  his 
adversaries,  to  confirm  the  opinions  of  his  friends,  and 
to  make  converts  of  the  unprejudiced  who  had  opposed 
him.  With  a  single  observation,  he  lias  rendered  of 
no  avail  an  elegant  and  lengthy  discourse,  and  deter- 
mined the  fate  of  a  question  of  importance. 

But  he  was  not  contented  with  thus  supporting  the 
rights  of  the  people.  He  wished  to  render  them  per- 
manently secure,  which  can  only  be  done  by  making 
their  value  properly  kno^vn;  and  tills  must  depend 
upon  increasing  and  extending  information  to'  every 
class  of  men.  We  have  already  seen  that  he  was  tlie 
founder  of  the  public  library,  which  contributed  greatly 
towards  improvuig  the  minds  of  the  citizens.     But  this 
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was  not  sufficient.  The  schools  then  subsisting  were ;hi 
general  of  little  utility.  The  teachers  were  men  ill  <|u«* 
llfied  for  the  important  duty  which  tliey  had  underta* 
ken ;  and,  after  all,  nothing  more  could  be  obtained 
than  the  rudiments  of  a  common  English  education. 
Franklin  drew  up  a  plan  of  an  academy,  to  be  erected 
in  the  city  of  Philadelphia,  suited  to  "  the  state  of  an 
infant  countiy  ;*'  but  in  this,  as  in  all  his  plans,  he  con-r 
fined  not  his  views  to  the  present  time  only.  He  looked 
forward  to  the  period  when  an  institution  on  ai^  enlajrg-* 
ed  plan  would  become  necessary.  With  this  view,  he 
considered  his  academy  as  ^^  a  foundation  for  posterity 
to  erect  a  seminary  of  learning  more  extensive,  and  s^ir 
table  to  future  circumstances."  In  pursuance  of  this 
plan,  the  constitutions  were  drov^n  up  and  signed  on  the 
1 3th  of  November,  1749-  In  these,  twenty-four  of  tlie 
most  respectable  citizens  of  Philadel{)hia  were  named 
as  trustees.  In  the  choice  of  these,  and  in  the  format 
tion  of  his  plan,  Franklin  is  said  to  have  consulted  chiefljr 
with  Thomas  Hopkinson,  Esq ;  the  Rev^  Richard  Peters^ 
then  secretary  of  the  province.  Tench  Francisj  J^aq. 
attorney-general,  and  Dr.  Phineas  Bond. 

The  following  article  shews  a  spirit  of  benevolence 
worthy  of  imitation ;  and,'  for  the  honour  of  out  city> 
we  hope  that  it  continues  to  be  in  force. 

'^  In  case  of  the  disability  of  the  rector,  or  anjNna&- 
ter  (established  on  the  foundation  by  receiving  a  certain 
salary)  through  sickness,  or  any  other  natural  infirmity, 
whereby  he  may  be  reduced  to  poverty,  the  trustees 
shall  have  power  to  contribute  to  his  support,  ix^  prot 
portion  to  his  distress  and  merit^  and  the  stocl^  in  theit 
hands." 

The 
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The  last  clause  of  the  fundamental  rules  is  expressed 
in  language  so  tender  and  benevolent,  so  truly  parental, 
that  it  ^ill  do  everlasting  honour  to  the  hearts  and 
heads  of  the  founders. 

**  It  is  hoped  and  expected  that  the  trustees  will 
make  it  their  pleasure,  and  in  some  degree  their  busi- 
ness, to  visit  the  academy  often;  to  encourage  and  coun- 
tenance the  youth,  to-  countenance  and  assist  the  mas- 
ters, and,  by  all  means  in  their  power,  advance  the  use- 
fubiess  and  reputation  of  the  design ;  that  they  wiU  look 
on  the  students  as,  in  some  measure,  their  own  chil- 
dren, treat  them  with  familiarity  and  affection ;  and 
when  they  have  behaved  well,  gone  through  their  stu- 
dies, and  are  to  enter  the  world,  they  shall  zealously 
unite,  and  make  all  the  interest  that  can  be  made  to 
promote  and  establish  them,  whether  in  business,  offices,  ' 
marriages,  or  any  other  thing  for  their  advantage,  in 
•preference  to  all  other  persons  whatsoever,  even  of 
equal  merit.'* 

The  constitutions  being  signed  and  inade  public, 
with  the  names  of  the  gentlemen  proposing  themselves 
as  trustees  and  founders,  the  design  was  so  well  approv- 
ed of  by  the  public-spirited  citizens  of  Philadelpliia, 
that  the  sum  of  eight  hundred  pounds  per  annum,  for 
five  vears,  wgs  in  the  course  of  a  few  weeks  subscribed 
for  carrying  it  into  execution ;  and  in  the  beginning  of 
January  following  (viz.  1750)  three  of  the  schools  were 
opened,  namely,  the  Latin  and  Greek  schools,  the  Ma- 
thematical school,  and  the  English  school.  In  pursuance 
of  an  article  in  the  original  plan,  a  school  for  educating 
«ixty  boys  and  thirty  girls  (in  the  charter  since  called 
fbe  Charitable  School)  was  opened;  and  amidst  all  the 

difficulties 
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difficulries  with  wliich  the  trustees  have  struggled  m 
respect  to  their  funds,  has  still  been  continued  full  fo^ 
thespaceof  forty  years;  so  that  allowing  three  years 
education  for  each  boy  and  girl  admitted  into  it,  which 
is  the  general  rule,  at  least  twelve  hundred  children  have 
received  in  it  the  chief  part  of  their  education,  who 
might  otherwise,  in  a  great  measure,  have  been  left 
without  the  means  of  instruction.  And  many  of  those 
who  have  been  thus  educated,  are  now  to  be  found 
among  the  most  useful  and  reputable  citizens  of  this 
state. 

The  institution,  thud  successfully  begun,  continued 
daily  to  flourish,  to  the  great  satisfaction  of  Dr.  Frank- 
lin ;  who,  notwithstanding  the  multiplicity  of  his  other 
engagements  and  pursuits,  at  that  busy  stage  of  his  life, 
was  a  constant  attendant  at  the  monthly  visitations  and 
examinations  of  the  schools,  and  made  it  his  particular 
study,  by  means  of  his  extensive  correspondence  abroad, 
to  advance  the  reputation  of  the  seminary,  and  to  draw 
students  and  scholars  to  it  from  different  parts  of  Ame- 
rica and  the  West  Indies.  Through  the  interposition 
of  his  benevolent  and  learned  friend,  Peter  CoUinson,  of 
London,  Upon  tlie  application  of  the  trustees,  a  charter 
of  incorporation,  dated  July  13,  1753,  was  obtained 
from  tlie  honourable  proprietors  of  Pennsylvania,  Tho- 
mas Penn  and  Richard  Penn,  Esqrs.  accompanied  with 
a  liberal  benefaction  of  five  hundred  pounds  sterling; 
and  Dr.  Franklin  now  began  in  good  earnest  to  please 
himself  with  the  hopes  of  a  speedy  accomplishment  of 
his  original  design,  viz.  the  establishment  of  a  perfect 
institution,  upon  the  plan  of  the  European  colleges  and 
un  iveicsities ;  for  which  his  academy  was  intended  as  a 

2  ninrsery 
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nursery  or  foundation.  To  elucidate  this  fact,  is  a  mat- 
ter of  considerable  importtoce  in  respect  to  the  memory 
and  character  of  Dr.  Franklin  as  a  philosopher,  and  as 
the  friend  and  patron  of  learning  and  science ;  for,  not- 
withstanding what  is  expressly  declared  by  Jiim  in  the 
preamble  to  the  constitutions,  viz.  that  the  academy 
was  begun  for  ''  teaching  the  Latin  and  Greek  lan- 
guages, with  all  useful  branches  of  the  arts  and  sciences, 
suitable  to  the  state  of  an  infant  country,  and  laying  a 
foundation  for  posterity  to  erect  a  seminary  of  learning 
more  extensive,  and  suitable  to  their  future  circum- 
stances;" yet  it  has  been  suggested  of  late,  as  upon  Dr. 
Franklin's  authority,  that  the  Latin  and  Greek,  or  the 
dead  languages,  are  an  incumbrance  upon  a  scheme  of 
liberal  education,  and  that  the  engrafting  or  founding  a 
college,  or  more  extensive  seminarj%  upon  his  academy^ 
was  without  his  approbation  or  agency,  and  gave  him 
discontent.  If  the  reverse  of  this  does  not  already  ap- 
pear from  what  has  been  quoted  above,  the  following 
letters  will  put  the  matter  beyond  dispute.  They  were 
written  by  him  to  a  gentleman,  who  had  at  that  time 
published  the  idea  of  a  college,  suited  to  the  circum- 
jrtances  of  a  young  country  (meaning  N>w-York)  a  copy 
of  which  having  been  sent  to  Dr.  Franklin  for  his  opi- 
nion, gave  rise  to  that  correspondence  which  terminated 
about  a  year  aftemvards,  in  erecting  the  college  uj)on 
the  foundation  of  the  academy,  and  establishing  that 
gentleman  at  the  head  of  both,  where  he  still  continues, 
after  a  period  of  thirty-six  years^  to  preside  with  distin- 
guished reputation. 

From  these  letters  also,  the  state  of  the  academy,  at 
that  time>  will  be  seen, 

<i  PhUad. 
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Philad.  April  19//1,  175^. 
Sir, 
I  received  your  favour  of  the  1  Itli  instant,  with  your 
new  *  piece  on  Educatiou^  which  I  shall  carefully  pe- 
ruse, and  give  you  my  sentiments  of  it,  as  you  desire, 
by  next  post. 

^^  I  believe  the  young  gentlemen,  your  pupils,  may  be 
entertained  and  instructed  here,  in  mathematics  and 
philosophy,  to  satisfaction.    Mr.  Alison  +  (who  waft 
educated  at  Glasgow)  has  been  long  accustomed  to 
teach  the  latter,  and  Mr.  Grew;]:  the  former ;  and  I  think 
their  pupils  make  great  progress.     Mr.  Alison  has  the 
care  of  the  Latin  and  Greek  school,  but  as  he  has  now 
three  good  assistants,  ^  he  can  very  ^ell  afford  some 
hours  every  day  for  the  instruction  of  those  who  are 
engaged  in  higher  studies.    The  madiematical  school  is 
pretty  well  furnished  with  instruments.    Tlie  EngUsh 
library  is  a  good  one ;  and  we  have  belonging  to  it  a 
middling  apparatus  for  experimental  pliilosophy,  and 
propose  speedily  to  complete  it.    The  Loganian  library^ 
one  of  the  best  collections  in  America,  will  shortly  be 
opened ;  so  that  neither  books  nor  instruments  will  be 
wanting ;  and  as  we  are  determined  always  to  give  good 
salaries,  we  have  reason  to  believe  we  may  have  alwaya 
an  opportunity  of  choosing  good  masters ;  upon  which 


*  A  general  idea  of  tKe  college  of  Mirania. 

4  The  Rev.  and  learned  Mr.  Francis  Alison,  afterwards  D.  D*  and 
Tice-proTost  of  Uie  college. 

X  Mr.  Theophilas  Grew,  afterwards  professor  of  mathematics  ia  the 
college. 

Those  assistants  were  at  that  time  Mr.  Charles  Thonuon,  late  secretary 
to  eoogress,  Me.  Faui  Jackson,  and  Mr.  Jacob  Puclic. 

indeed^ 
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indeed,  the  success  of  th^  whole  depends.  We  are 
obliged  to  you  for  your  kind  offers  in  this  respect,  and 
when  you  are  settled  in  England,  we  may  occasionally 
make  use  of  your  friendship  and  judgment. — 

*'  If  it  suits  your  conveniency  to  visit  Philadelphia  be- 
fore you  return  to  Europe,  1  shall  be  extremely  glad  to 
see  and  converse  with  you  here,  as  well  as  to  correspond 
with  you  after  your  settlement  in  England ;  for  an  ac- 
quaintance and  commimication  with  men  of  learning, 
virtue,  and  public  spirit,  is  one  of  my  greatest  enjoy- 
ments. 

'^  I  do  not  know  whether  you  ever  happened  to  see  the 
first  proposals  I  made  for  erecting  this  academy.  I  send 
them  inclosed.  They  had  (however  imperfect)  the 
desired  success,  being  followed  by  a  subscription  of 
four  thousand  pounds,  towards  carrying  them  into  ex- 
ecution. And  as  we  are  fond  of  receiving  advice,  and 
are  daily  improving  by  experience,  I  am  in  hopes  we 
shall,  in  a  few  years,  see  a  perfect  imtitution. 

''  I  ^m,  very  respectfully,  &c. 

''B.  FRANKLIN. 

*'  Mr.  W.  Smith,  Long-tdandr 


ti 


Philad.  May  3d,  1753, 


''  SlTft 


*'  Mr.  Peters  has  just  now  been  with  me,  and  we 
have  compared  notes  on  your  new  piece.  We  find 
nothing  in  the  scheme  of  education,  however  excellent, 
but  what  is,  in  our  opinion,  very  practicable.    The 

VOL.  I.  R  great 
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great  difficulty  will  be  to  find  the  Aratas*^  and  other 
suitable  personsj  to  carry  it  into  execution ;  but  such 
may  b^  had  if  proper  encouragement  be  given.    We 
have  both  received  great  pleasure  in  the  t>erusal  of  it. 
^or  my  part,  I  know  not  virhen  I  have  read  a  piece 
that  has  more  affected  me— so  noble  apd  just  are  the 
sentiments^  so  virarm  and  animated  the  language ;  yet 
as  censure  from  your  friends  may  be  of  more  use^  as 
well  as  i^ore  agreeable  to  you  than  pnuse^  I  ought  to 
inentipiv  tha.t  I  vrish  you  had  omitted  not  only  the 
quotation  from  the  Review  f,   which   you   are   now 
justly  dissatisfied  vrith^  but  those  expressions  of  re- 
sentment against  your  adversaries,  in  pages  65  and  79* 
In  such  casesj  the  noblest  victory  is  obtained  by  ner 
gl^ct^  and  by  shining  on. 

''  Mr.  i^llen^has  been^  o\jLt  of  town  these  ten  days ;  but 
before  he  went  he  directed  me  to  procure  him  six  co- 
pies of  your  piec^*  Mr.  Peters  has  taken  ten.  He 
proposed  to  have  written  to  you ;  but  omits  it;»  as  he 
expects  so  soon  to  have  the  pleasure  of  seeing  yon 
here.  He  desires  me  to  present  his  affectionate  com- 
pliments, tpypu^.  and  to  986ure  you  that  you  will  be 
very  welcome  to  him.    I  shall  only  sayj  that  you  may 


*  The  name  gtwtn  to  the  principal  or  head  of  tbe  ideal  coUeget  tiie 
fl]f stOB  of  edocatkm  in  wtich  bath  netertbeless  been  nearly  realiied,  or 
followed  at  a  model,  in  tbt  college  and  acadeny  of  Philadelphia,  and 
some  other  American  temlnaries,  for  many  years  past 

t  Tbe  quotation  alluded  to  ((lom  tl^e  lAodon  Monthly  ReTtew  for 
1749,)  was  judged  to  reflect  too  severely  on  tbe  disdplme  and  govem- 
ment  of  the  £bglish  uniTorsitiM  of  Oxford  and  OimbridgOi  10*^  was  es- 
ptinged  from  the  fsUowing  edltiODiof  Alt  work. 

depend 


LIFE   OF   DB.   FRANKLIl^.  IfiS 

depend  on  my  doing  all  in  my  power  to  make  your 
visit  to  Philadelphia  agreeable  to  you. 

''  1  am,  &c. 
«  Mr.  Smith.  ''  B.  FRANKLIN.'^ 


"  Philad.  Nov.  27th,  1753. 

*'  DEAR    SIR, 

''  Having  written  you  fully,  via  Bristol,  I  have  now 
little  to  add.  Matters  relating  to  the  academy  remain 
in  statu  quo.  The  trustees  would  be  glad  to  see  a  rec- 
tor established  there,  but  they  dread  entering  intd  new 
engagements  till  they  ate  got  out  of  debt ;  and  1  have 
not  yet  got  theito  Wholly  over  to  my  opinion^  thai  a 
good  pr^essor,  ot  teacher  of  the  higher  btanbhed  bi 
learning;,  would  dr^w  so  many  scholairs  as  to  pay  gre&i 
part,  if  not  the  whole  of  hi^  salary.  Thus,  unless 
the  proprietots  (of  the  province)  shall  think  fit  to  |>ui 
the  finishing  hand  to  our  itistitution,  it  must,  t  fei^, 
wait  some  fe^  y^ars  longer  before  it  can  arrive  at  thai 
statb  of  p'erfection,  \Vhich  to  me  it  seems  now  capable 
of;  imd  all  the  pleasure  I  promised  myself  in  seeing 
you  settled  among  us,  vanishes  into  smokle. 

'^  But  good  Mr.  Collinson  writes  me  ^ord,  that  no 
endeavours  of  his  shall  be  wanting ;  and  he  hopes^ 
with  the  archbishop's  assistance,  to  be  able  to  prevail 
with  our  proprietors  *.  I  pray  God  grant  them  sue- 
cess. 

My 


*  Upon  the  application  of  archbishop  Hening  and  P.  ColUnsoo,  Ecq. 
at  Dr.  Franklin*8  request^  (aided  bj  the  letters  of  Mr.  Allen  and  Mr. 

IL  9  Pctcn,) 
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^  My  son  preseats  hU  affectipnafe  reganhf  ^^t 

dear  Sio 

f'  Ypur's,  8ic. 

^'  B.  FRANKUN. 

''  P.  S.  I  have  not  been  favoured  with  a  line  froai 
you  since  your  arrival  in  England." 


•"» 


'<  PhUad.  April  \%th,  1754. 

'^  DEAR   8IB| 

^'  I  HAVB  had  but  one  let^j:  from  yon  unce  your 
arrival  in  England^  which  w&s  hut  a  short  one^  vuf 
Boston^  dated  October  18th^  accjuainting  me  that  you 
had  written  largely  by  Captain  Dpivia.^— -Davis  wa« 
lost^  and  with  him  your  letters^  tp  my  great  disapr 
pointment.— Mesnard  and  Gibbon  hiLve  sinpe  arrive^ 
here^  and  I  hear  nothing  frpm  you.  My  comfort  is^ 
an  imagipation  that  you  only  qmit  writing  because  yon 
are  coming,  and  propose  to-  tell  me  eve^y  thing  vkx^ 
voce.  So  not  knowing  whether  this  letter  will  reacts 
you,  and  hoping  either  to  see  or  hear  from  yon  by  the 
Myrtilla^  Captain  Budden's  ship,  which  is  daily  ^Xr. 
pected,  I  only  add,  that  I  am,  with  great  esteem  wd 
affection 

<'  Your*^,  8pc. 

''  Mr.  Smth.  '\  B.  FRANKUN." 


Peters,)  the  Hon.  Thomas  Penn,  Ejq.  solMcribed  an  mnwU  iaB4  «a^ 
afterwirds  gave  at  leait  dOOQL  tol^  louidiDg  or  engraftiBg  the  eoUego 
upon  the  acadeaj. 

About 
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About  a  month  after  the  date  of  this  last;  letter^  the 
gentleman  to  whom  it  was  addressed  arrived  in  Phila- 
delphia^ and  was  immediately  placed  at  the  head  of 
the  seminary;  whereby  Dr.  Franklin  and  the  other 
trustees  were  enabled  to  prosecute  their  plan^  for  per- 
/ecting  the  institution^  and  opening  the  college  upon 
the  large  and  liberal  foundation  on  which  it  now 
fitands ;  for  which  purpose  they  obtained  their  addi«- 
tional  charter^  dated  May  $7th^  1755. 

Thus  far  we  thought  it  proper  to  exhibit  in  one  view 
Dr.  Franklin's  services  in  the  foundation  and  establish- 
ment of  this  seminary.  He  soon  afterwards  embarked 
for  England^  in  the  public  service  of  his  country; 
and  having  been  generally  employed  abroad^  in  the 
Jike  service,  for  the  greatest  part  of  the  remainder  of 
)iis  life,  (as  will  appear  in  our  subsequent  account  of 
fhe  same)  he  had  but  few  opportunities  of  taking  any 
further  active  part  in  the  affairs  of  the  seminary,  until 
}iis  final  return  in  the  y^ar  1785,  when  be  found  its 
charters  violated,  and  his  ancient  colleagues,  the  ori- 
ginal founders,  deprived  of  their  trust,  by  an  act  of  the 
legislature ;  and  although  his  own  name  had  been  in- 
serted amongst  the  new  trustees,  yet  he  declined  to 
Jake  his  seat  among  them,  or  any  concern  in  the  ma- 
nagement of  their  affairs,  till  the  institution  was  re- 
stored by  law  to  its  original  owners.  He  then  assem- 
))led  his  old  colleagues  at  his  own  house,  and  being 
chosen  their  president^  all  their  future  meetings  were, 
at  his  request,  held  there,  till  within  a  few  months  of 
Jiis  death,  when  with  reluctance,  and  at  their  desire, 
lest  he  might  be  too  much  injured  by  his  attention  to 
jheir  buainessj  he  suffered  them  to  meet  at  the  col- 
lege, 

FraakliQ 


126  tin  09  Bit.  FBA^KtlN. 

FrankKn  not  only  gwt  hMtk  to  jmany  rn^nl  ihirtita- 
lions  himself,  hot  he  waft  also  instramental  in  promoting 
those  which  hail  originated  with  othe^  teen.  About 
the  year  1752,  an  eminent  physician  of  this  city^  Dr. 
Bond^  considering  tiie  deplomble  state  of  the  poor* 
when  visited  with  disease^  conceived  the  idea  of  esta- 
blishing an  hospital.  Notwithstandmg  very  great  ex- 
ertions on  his  part^  he  was  able  to  interest  few  people 
so  far  in  his  benevolent  pla&j  as  to  obtain  snbscripticma 
fronwthem.  Unwilling  that  his  scheme  should  prove 
abortive,  he  sou^t  the  aid  of  Franklin,  who  readily 
engaged  in  the  business,  both  by  using  his  influence 
with  his  friends,  and  by  stating  the  advantageous  in- 
fluence of  the  proposed  institution  in  his  pi^^er.  These 
efibrts  were  attended  with  success.  Considerable  sums 
were  subscribed  ;  but  they  were  stiD  short  of  what  was 
necessary.  Franklin  now  made  another  exertion.  Ht 
applied  to  the  assembly ;  and,  after  some  opporition, 
obtained  leave  to  bring  in  a  bill,  specifying,  that  as 
soon  as  two  thousand  pounds  were  subscribed^  tfa^ 
same  sum  should  be  drawn  from  the  treasuiy  by  the 
speaker^s  warranty  to  be  applied  to  the  putpDses  of  the 
institution.  Hie  opposition^  as  the  stun  wts  granted 
upon  a  contingency  which  they  supposed  would  nevet 
take  place,  were  silent,  and  the  bill  pittsed.  Th^ 
friends  of  the  plan  now  redoubled  thei^  eflbrtsj  to  ob* 
tain  subscriptions  to  the  amount  stated  in  the  bill,  and 
were  S009  successful.  "Hiis  was  the  foundation  6f  thi 
Pennsylvanian  Hospital^  Which,  with  ilie  Bett^ta|(- 
house,  and  Dispensaty,  bears  ample  testimony  of  ihe 
humanity  of  the  citifetis  of  PhiladdjAiia. 

Dr.  Franklin  had  conducted  himself  so  wiSiIl  in  tfa« 
office  of  post>ma8ter,  and  had  shown  himself  to  b^  so 

well 
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well  acquainted  with  the  business  of  thai  department, 
that  it  was  thought  expedient  to  raise  him  to  a  more 
dignified  station.  In  1753  he  was  appointed  deputy 
post-master  general  for  the  British  colonies.  The  pro- 
fits arising  fiom  the  postage  of  letters  formed  no  in- 
considerable part  of  the  revenue,  which  the  crown 
of  Great  Britain  derived  from  these  colonies.  In  the 
hands  of  Franklin,  it  is  said,  that  the  post-office  in 
America,  yielded  annually  thrice  as  much  as  that  of 
Ireland. 

The  American  colonies  were  much  exposed  to  de- 
predations on  their  frontiers,  by  the  Indians ;  and  more 
particularly  whenever  a  wal"  took  place  between  France 
and  England.  The  colonies,  individually,  were  either 
too  weak  to  take  efficient  measures  for  their  own  de- 
fence, or  they  were  unwilling  to  take  upon  themselvea 
the  whole,  burden  of  erecting  forts  and  maintaining 
garriaons,  whilst  their  neighbours,  who  partook  equally 
with  themselves  of  the  advantages,  contributed  no- 
thing to  the  expence.  Sometimes  also  the  disputes^ 
which  subsisted  between  the  governors  and  assemblies, 
prevented  the  adoption  of  means  of  defence ;  as  we 
have  seen  was  the  case  in  Pennsylvania  in  1745.  To 
d^se  a  plan  of  union  between  the  colonies,  to  regu- 
late this  and  other  matters,  appeared  a  desirable  object. 
To  accomplish  this,  in  the  year  1754,  commissioners 
from  New  Hampshire^  Massachussets,  Rhode  Island, 
New  Jersey,  Pennsylvania,  and  Maryland,  met  at 
Albany.  Dr^  Franklin  attended  here,  as  a  commis- 
sioner from. Pennsylvania,  and  produced  a  plan,  which, 
from  the  place  of  meeting,  has  been  usually  termed, 
^  The  Albany  plan  of  Union."  This  proposed,  that 
appUcation  diould  be  mad^  for  an  act  of  parliament, 
6  to 
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to  establish  in  die  colonies  a  general  governme&t^  (d* 
be  administered  by  a  president-general^  appointed  by 
the  crown^  and  by  a  grand  council,  consisting  of  mem-' 
bers,  chosen  by  the  representatives  of  the   different 
colonies ;  their  ntunber  to  be  in  di^tet  proportion  to 
the  sums  paid  by  each  colony  into  the  general  treasury^ 
with  this  restriction^  that  no  colony  should  haye  mor^ 
than  sevenj  nor  less  than  two  representatives.    The 
whole  executive  authority  was  committed  to  the  presW 
dent-general.    Hie  power  of  legislation  was  lodged  in 
the  grand  council  and  president-general  jointly ;  his 
consent  being  made  necessary  to  passing  a  bill  into  a' 
law.    The  power  vested  in  the  'president  and  coonett . 
yrss,  to  declare  war  and  peetce,  and  to  conclude  trea* 
ties  with  the  Indian  nations ;  to  regulate'  trade  witfa^ 
and  to  make  purchases  of  vacant  lands  from  them^ 
either  in  the  naine  of  the  crown^  ot  of  the  union ;  to* 
settle  new  colonies^  to  make  laws  for  governing  these' 
until  they  should  be' erected  into' separate  govemibents)^ 
and  to   raise  troops,  build  forts,   and  fit  out  armed ' 
vessels,  and  to  use  other  means  for-  the  general  de<«' 
fence ;  and,  to  effect  these  things,  a  power  was  given . 
to  make  laws,  laying  such  duties,  imposts,  or  tazesy 
as  they  should  find  necessaiy,  and  as  would  be  kspt  • 
burdensome  to  the  people.    All  laws  were  to  be  sent 
to  England  for  the  king's  approbation ;  and  unless  dis* 
approved  of  within  three  years,  were  to  remieiin  in' 
force.    All  officers  in  thie  land  or  sea  service  were  to 
be  nominated  by  the  president-general,  and '  apfMOved 
of  by  the  general  coupcil ;   civil  officers  were  to  be 
nominated  by  the  council,  and  approved  of  by  the 
president.    Such  are  the  outlines  of  die  pkm'  proposed, 
for  the  considenticm  of  the  congress^  by  Sr^-Franklin^ 

After 
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After  several  days'  discussion^  it  was  unanimously 
agreed  to  by  the  commissioners^  a  copy  transmitted 
to  each  assembly,  and  one  to  the  king's  council.  The 
iate  of  it  was  singular.  It  was  disapproved  of  by  the 
ministry  of  Great  Britain^  because  it  gave  too  much 
power  to  the  representatives  of  the  people;  and  it  was 
rejected  by  every  assembly^  as  giving  to  the  president- 
general,  the  representative  of  the  crown,  an  influence 
greater  than  appeared  to  them  proper,  in  a  plan  of 
government  intended  for  freemen.  Perhaps  this  re- 
jection, on  both  sides,  is  the  strongest  proof  that  could 
be  adduced  of  the  excellence  of  it,  as  suited  to  the  si- 
tuation of  America  and  Great  Britain  at  that  time. 
It  appears  to  have  steered  exactly  in  the  middle  be- 
tween the  opposite  interests  of  both. 

Whether  the  adoption  of  this  plan  would  have  pre- 
vented the  separation  of  America  from  Great  Britain^ 
is  a  question  which  might  afford  much  room  for  spe- 
culation. It  may  be  said,  that,  by  enabling  the  colo- 
nies to  defend  themselves,  it  would  have  removed  the 
pretext  upon  which  the  stamp^act,  tea-act,  and  other 
acts  of  the  British  parliament,  were  passed  ;  which  ex- 
cited a  spirit  of  opposition,  and  laid  the  foundation 
for  the  separation  of  the  two  countries.  But,  on  the 
other  hand,  it  must  be  admitted,  that  the  restriction 
laid  by  Great  Britain  upon  our  commerce,  obliging  us 
to  sell  our  produce  to  her  citieens  only,  and  to  tal^e 
from  them  various  articles,  of  which,  as  our  manufac- 
tures were  discouraged,  we  stood  in  need^  at  a  price 
greater  than  that  for  which  they  could  have  been  ob- 
t^ed  from  other  nations,  must  inevitably  produce  dis^ 
satisftu^tion,  even  though  no  duties  were  imposed  by. 
the  parliament ;  a  circumstance  which  might  still  have 

VOL.  I.  s  taken 
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taken  place.  Besides^  as  the  pTesident-general  was  to 
be  appointed  by  the  crown,  he  must,  of  necessity,  be 
devoted  to  its  views,  and  would,  therefore,  refuse  his 
assent  to  any  laws,  however  salutary  to  the  conununity, 
which  had  the  most  remote  tendency  to  injure  the  in- 
terests of  his  sovereign.  Even  should  they  receive  his 
assent,  the  approbation  of  the  king  was  to  be  ne- 
cessary ;  who  would  indubitably,  in  every  instance, 
prefer  the  advantage  of  his  home  dominions  to  that  of 
his  colonies.  Hence  would  ensue  perpetual  disagree- 
ments between  the  council  and  the  president^general^ 
and  thus,  between  the  people  of  America  and  the 
crown  of  Great  Britain :— ^While  the  colonies  con- 
tinued weak,  they  would  be  obliged  to  submit,  ahd' 
as  soon  as  they  acquired  strength  they  would  become 
more  urgent  in  their  demands,  until,  at  length,  tliey 
would  shake  off  the  yoke,  and  declare  tliemselves  in- 
dependent. 

Whilst  the  French  were  in  possession  of  Canada, 
their  trade  with  the  natives  extended  very  far ;  even 
to  the  back  of  the  British  settlements.  They  were  dis- 
posed, from  time  to  time,  to  establish  posts  witliin  the 
territory,  which  the  English  claimed  as  th^ir  own.  In- 
dependent of  the  injury  to  the  fur  trade,  which  was. 
considerable,  the  colonies  suffered  this  further  inconve- 
nience, that  the  Indians  were  frequently  instigated  to 
commit  depredations  on  their  frontiers.  In  the  year 
1753,  encroachments  were  made  upon  the  boundaries 
of  Virginia.  Remonstrances  had  no  effect.  In  die 
ensuing  year,  a  body  of  men  were  sent  out  under  the 
command  of  Mr.  Washington,,  who,  though  a  very 
young  man,  had,  by  his  conduct  in  the  preceding  year, 
shewn  himself  worthy  of  such  an  important  trust, 

whilst 
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Whilst  marching  to  take  possession  of  the  post  at  the 
junction  of  the  Allegany  and  Monongahela^  he  was 
informed  that  the  French  had  already  erected  a  fort 
there.  A  detachment  of  their  men  marched  against 
him.  He  fortified  himself  as  strongly  as  time  and  cir- 
cumstances would  admit.  A  superiority  of  numbers 
soon  obliged  him  to  surrender  Fort  Necessity.  He  ob- 
tained honourable  terras  for  himself  and  men,  and  re- 
turned to  Virginia.  The  government  of  Great  Britain 
BOW  thought  it  necessary  to  interfere.  In  the  year 
1755,  General  Braddock,  with  some  regiments  of  re- 
gular troops,  and  provincial  levies,  was  sent  to  dispos- 
sess the  French  of  the  posts  upon  which  they  had  seiz- 
ed* After  the  men  were  all  ready,  a  difficulty  oc- 
curred, which'  had  nearly  prevented  the  expedition. 
This  was  the  want  pf  wqggpns.  Franklin  now  stepped 
forward,  and  witli  the  assistance  of  his  son,  in  a  little 
time  procured  a  hundred  and  fifty.  Braddock  unfor- 
tunately fell  into  an  ambuscade,  and  perished,  with  a 
number  of  liis  men.  Washington,  who  had  accompa 
nied  him  as  an  aid-de-camp,  and  had  warned  him,  in 
vain,  of  his  danger,  now  displayed  great  military  ta- 
lents in  effecting  a  retreat  of  the  remains  of  the  army, 
and  in  fprming  a  juncion  with  the  rear,  under  colonel 
Dui^bar,  upon  whom  the  chief  command  now  devolved. 
With  i^me  difficulty  they  brought  their  little  body  to 
a  place  of  safety ;  but  they  found  it  necessary  to  de- 
stroy their  waggons  and  baggage,  to  prevent  them  falling 
into  the  han^s  of  the  enemy.  For  the  waggons  which 
he  had  furnished,  Fraaklin  had  given  bonds  to  a  large 
amount.  The  owners  declared  their  intention  of  oblig- 
ing him  to  make  a  restitution  of  their  property.  Had 
tliey  put  their  threats  in  executiop^  ruin  must  ine- 

a  2  vitably 
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vitably  have  been  the  consequeDce,  Ooyernor  Shir^ 
ley,  finding  that  he  had  incurred  these  debts  for  the 
service  of  govemtmentj  made  arrangements  to  have 
them  discharged^  and  released  Franklin  from  his  dis- 
agreeable situation. 

The  alarm  spreaii  through  the  colonies^  after  the  de- 
feat of  Braddock^  wa$  very  great.  Preparations  to  arm 
were  every  where  made.  In  Pennsylvania^  the  preva* 
lence  of  the  Quaker  interest  prevented  the  adoption  of 
any  system  of  .defencci  which  would  compel  the  citi* 
zens  to  bear  arms.  Franklin  introduced  into  the  a$'^ 
sembly  a  bill  for  organizing  a  miUtia^  by  which  every 
man  was  allpwed  to  take  arms  or  not^  as  to  him  should 
appear  fit.  The  Quakers^  being  thus  left  at  liberty, 
suffered  the  bill  to  pass ;  for  although  their  principles 
would  not  suffer  them  to  fight^  they  had  no  objection 
to  their  neighbours  fighting  for  them.  In  consequence 
of  this  act  a  very  respectable  militia  was  formed.  The 
sense  of  impending  danger  infused  a  military  spirit  in 
all,  whose  religious  tenets  were  not  opposed  to  war^ 
Franklin  was  appointed  colonel  of  a  regiment  in  Phih*. 
delphia,  which  consisted  of  1200  men. 

The  north-western  frontier  being  invaded  by  the 
enemy,  it  became  necessary  to  adopt  measures  for  its 
defence.  Franklin  was  directed  by  the  governor  to^ 
t;ake  charge  of  this.  A  power  of  raising  men,  and  of 
appointing  officers  to  command  them,  was  vested  ia 
him.  He  soon  levied  a  body*  of  troops,. with  which 
he  repaired  to  the  place  at  which  their  presence  ^'n 
necessary.  Here  he  built  a  fort,  and  placed  a  garrison 
in  such  a  posture  of  defe^ice,  as  would  enable  them  to 
withstand  the  inroads,  to  which  the  inliabitants  had 
previously  beei^  exposed*    He  remained  hece  for  some 

time. 
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tiuie^  in  drder  the  more  completely  to  discharge  the 
trust  committed  to  him.  Some  business  of  importance 
at  length  rendered  his  presence  necessary  in  the  assem- 
bly^ and 'he  returned  to  Philiskdelphia. 

The  defence  of  hex  colonies  was  a  great  expence 
to  Great  Britain.  The  most  eifectoal  mode  of  lessen- 
ing this  was,  to  put  arms  into  the  hands  of  the  inha- 
bitatitfl^  and  to  teach  them  tlieir  use.  But  England 
wished  not  tliat  the  Americans  should  become  ac- 
quainted with  their  own  strength.  She  was  appehen- 
sive,  that,  as  soon  as  this  period  arrived,  they  would 
no  longer  submit  to  that  monopoly  of  their  trade, 
which  to  them  was  highly  injurious,  but  extremely  ad- 
vimtageous  to  the  mother-country.  In  comparison 
widi  the  profits'  of  this,  the  expence  of  maintaining 
armies  and  fleets  to  defend  diem  was  trifling.  She 
fought  to  keep  them  dependent  upon  her  for  protco- 
tUxi ;  the  best  plan  which  could  be  devised  for  retain* 
ing  them  in  peaceable  subjection.  The  least  appear- 
ance .of  a  military  spirit  was  therefore  to  be  guarded 
ligainst,  and>  although  a  war  then  raged,  the  act  for  or« 
ganiziiig  a  militia  was  disapproved  of  by  the  ministry. 
The  regiments  which  had  been  formed  under  it  wen» 
disbanded,  and  the  defence  of  the  pro>'ipce  entrusted 
to  regubur  troops. 

The  disputes  between  the  proprietaries  and  the  peo- 
ple continued  in  filU  force,  although  a  war  was  raging 
on  the  frontien.  Not  aven  the  sens^  of  danger  was 
sufficient  to  recdticile,  for  ever  so  sl^ort  a  time,  their 
jarring  interests^  The  assembly  still  insisted  upon  the 
justice  of  taxing  the  proprietary  estanesj  but  the  go- 
vernors constantly  refused  their  assent  to  this  measurej 
Witbout  which  w  biU  could  pass  in^to  «  kMr.    Biraged 
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at  the  obstinacy,  and  what  they  conceived  to  be  unjust* 
proceedings  of  their  opponents,  the  assembly  at  length 
determined  to  apply  to  the  mother-country  for  relief. 
A  petition  was  addressed  to  the  king,  in  council,  stating 
the  inconveniencies  under  which  the  inhabitants  la- 
boured,  from  the  attention  of  the  proprietaries  to  their 
private  interests,  to  the  neglect  of  the  general  welfare 
of  the  community,  and  praying  for  redress.    Franklin 
was  appointed  to  present  this  address,  as  agent  for  the 
province  of  Pennsylvania,  and  departed  from  America 
in  June,  1757.   In  conformity  to  the  instructions  which 
he  had  received  from  the  legislature,  he  held  a  con-** 
ference  with  the  proprietaries  who  then  resided  in  Eng- 
land, and  endeavoured  to  prevail  upon  them  to  give  up 
the  long  contested  point.     Finding  that  they  would 
hearken  to  no  terms  of  accommodation,  he  laid  hit 
petition  before  the  council.     During  this  time  governor 
Denny  as^nted  to  a  law  imposing  a  tax,  in  which  no 
discrimination  was  made  in  fuvour  of  the  estates  of  the 
Penn  family.    They,  alarmed  at  this  intelligence,  and 
Franklin's  exertions^  used  their  utmost  endeavours  to 
prevent  the  royal  sanction  being  given  tp  this  law, 
which  they  represented  as  highly  iniquitous,  designed  to 
throw  the  burden  of  supporting  government  upon  themy 
and  calculated  to  produce  the  most  ruinous  consequences 
to  them  and  their  posterity.    The  cause  was  amply  dis-» 
cussed  before  the  privy  council.    The  Penns  found 
here  some  strenuous  advocates ;  nor  were  there  wanting 
some  who  warmly  espoused  the  side  of  the  people.    A^ 
ter  some  time  spent  ii^  debate,  a  proposal  was  made, 
that  Frapklin  should  solemnly  engage,  that  the  assess- 
ment of  th^  tax  should  be  so  made,  as  that  the  proprie-^ 
Uiry  est«tea  ahould  pay  nq  mojce  ihan  a.doe  proportion. 

This 
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This  he  agfeed  to  perform;  the  Penn  family  withdrew 
their  opposition^  and  tranquillity  was  thus  once  more 
restored  to  the  province. 

The  mode  in  which  this  dispute  was  terminated  is  a 
itriking  proof  of  the  high  opinion  entertained  of  Frank- 
lin's integrity  and  honour^  even  by  those  who  consi- 
dered him  as  inimical  to  their  views.  Nor  was  their 
confidence  ill-founded.  The  assessment  was  made  upon 
the  strictest  principles  of  equity ;  and  the  proprietary 
estates  bore  only  a  proportionable  share  of  the  ex- 
pences  of  supporting  government. 

After  the  completion  of  this  important  business^ 
Franklin  remained  at  the  court  of  Great  Britain,  as 
agent  for  the  province  of  Pennsylvania.  The  extensive 
knowledge  which  he  possessed  of  the  situation  of  the 
colonies,  and  the  regard  which  he  always  manifested 
for  their  interests,  occasioned  his  appointment  to  the 
same  office  by  the  colonies  of  Massachussets,  Mary- 
land, and  Georgia.  His  conduct,  in  this  situation, 
was  such  as  rendered  him  still  more  dear  to  his  conn- 
tiymen. 

He  had  now  an  opportimity  of  indulging  in  the  so- 
ciety of  those  friends,  whom  his  merits  had  procured 
him  while  at  a  distance.  The  regard  which  they  had 
entertained  for  him  was  rather  increased  by  a  personal 
acquaintance.  The  opposition  which  had  been  made 
to  his  discoveries  in  philosophy  gradually  ceased,  and 
the  rewards  of  literary  merit  were  abundantly  conferred 
upon  him.  The  Royal  Society  of  London,  which  had 
at  first  refused  his  performances  admission  into  its 
transactions,  now  thought  it  an  honour  to  rank  him 
amongst  its  fellows.     Other  societies  of  Europe  were 

equally  ambitious  of  calling  him  a  membep.    The  nni- 

versity 
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versity  of  St.  Andrew's,  in  Scotland^  conferred  upoti 
Lim  the  degree  of  Doctor  of  Laws.  Its  example  was 
followed  by  the  universities  of  Edinburgh  and  Oxford* 
His  correspondence  wias  sought  for  by  the  most  emi« 
nent  philosophers  of  Europe.  His  letters  to  these 
abound  with  true  science,  delivered  in  the  most  simple 
imadorned  manner. 

The  province  of  Canada  was  at  this  time  in  the  pes* 
session  of  the  French,  who  had  originially  settled  it; 
'file  trade  with  the  Indians,  for  which  its  situation  was 
very  convenient,  was  exceedingly  lucrative.  The 
French  traders  here  found  a  market  for  their  conuno^ 
dities,  and  received  in  return  large  quantities,  of  rich 
furs,  which  they  disposed  of  at  ahigh  price  in  Europe* 
Whilst  the  possession  of  this  country  was  liighly  advaiv* 
tageous  to  France,  it  was  a  grievous  inconvenience  to 
the  inhabitants  of  the  British  colonies.  The  Indians 
were  almost  genera%  desirous  to  cultivate  the  friend- 
ship of  tlie  French,  by  whom  they  were  abundantly 
supplied  with  arms  and  ammunition.  Whenever  a  war 
happened,  the  Indians  were  ready  to  fall  upon  the 
frontiers :  and  this  they  frequently  did,  even,  when 
Great  Britain  and  France  were  at  peace.  From  these 
consideri^ons,  it  appeared  %6  he  the  interest  of  Great 
Britain  to  gain  the  possession  of  Canada.  But  the  im« 
portance  of  such  an  acqui3ition  was  not  well  understood 
in  England.  Franklin  about  this  time  published  his 
Canada  pamphlet,  in  which  he,  in  a  forcible  manner/ 
pointed  out  the  advantages  wliich  would  result  iiom 
the  conquest  of  this  province. 

An  expedition  against  it  was  planned,  and  the  com* 

mand  given  to  General  Wolfe.    His  success  is  well 

Jknown.    At  the  trea^  in  176d,  France  ceded  .Canada 

2  to 
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to  Great  Britain^  and  by  •  her  cession  of  Louisiana^  at 
the  same  time^  relinquished  all  her  possessions  on  tln^ 
continent  of  America. 

Although  Dr.  Franklin  was  now  principally  occupied 
with  political  pursuits^  he  found  time  for  philosophic 
cal  studies.  He  extended  his  researches  in  electricity^ 
and  made  a  variety  of  experiments,  particularly  on  the 
tourmalin.  The  singular  properties  which  this  stone 
possesses  of  being  electrified  on  one  side  positively  and 
on  tlie  otiier  negatively,  by  heat  alone,  without  fricr 
tion,  had  been  but  lately  observed. 

Some  experiments  on  the  cold  produced  by  evapo- 
ration, made  by  Dr.  Cullen,  had  been  communicated 
to  Dr.  Franklin,  by  Professor  Simpson,  of  Glasgow. 
These  he  repeated,  and  found,  that,  by  the  evapora- 
tion of  aether  in  the  exhausted  receiver  of  an  air- 
pump,  so  great  a  degree  of  cold  was  produced  in  a 
summer's  day,  that  water  was  converted  into.  ice.  This 
discovery  he  applied  to  the  solution  of  a  number  of 
phenomena,  particularly  a  singular  fact,  which  philo- 
sophers had  endeavoured  in  vain  to  account  for,  viz. 
that  the  temperature  of  the  human,  body,  when  ith 
health,  never  exceeds  96  degrees  of  Fahrenheit's  ther- 
mometer, though  the  atmosphere  which  surrounds  it 
may  be  heated  to  a  much  greater  degree.  This  he  at- 
tributed to  the  increased  perspiration,  and  consequent 
evaporation,  produced  by  the  heat. 

In  a  letter  to  Mr.  Small,  of  London,  dated  in  May, 
1760,  Dr.  Franklin  makes  a  number  of  observations, 
tending  to  show  that,  in  North  America,  north-cast 
storms  begin  in  tlie  south-west  parts.  It  appears^ 
fixMn  actual  observations,  tliat  a  north-east  storm,  .which 
extended  a  considerable  distance,  commenced,  at  rhi« 

VOL.  I,  T  ladqlphift 
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ladelphia  ne^  four  hours  before  it  wa^  feh  at  Boston. 
He  endeavoui^ed  to  account  for  this,  by  supposing  that> 
from  heat,  some  rarefaction  takes  place  about  the  gulph 
of  Mexico,  that  the  air  further  north  rushes  in,  and  is 
succeeded  by  the  cooler  and  denser  air  still  farther 
north,  and  that  thus  a  continual  current  is  at  length 
produced* 

The  tone  produced  by  rubbing  the  brim  of  a  drink* 
ing-gloss  with  a  wet  finger,  had  been  generally  known. 
A  Mr.  Puckeridge,  an  Irishman,  by  placing  on  a  table 
a  number  of  glasses  of  different  sizes,  dnd  tuning  them. 
by  partly  filling  them  with  water,  endeavoured  to  form 
an  instrument  capable  of  playing  tunes.  He  wafi  pre* 
vented  by  an  untimely  end,  from  bringing  his  inven* 
tion  to  any  degree  of  perfection.  After  his  death  somi^ 
improvements  were  made  upon  his  plan.  The  sweetness 
of  the  tones  induced  Dr.  Franklin  to  make  a  variety  of 
experiments  ;  and  he  at  length  formed  that  elegant  iti- 
strument  Which  he  has  called  the  Aimouica. 

In  the  summer  of  17()2,  he  returned  to  America. 
On  his  passage  he  observed  the  siugular  effect  pro- 
duced by  the  agitation  of  a  vessel,  containing  oil^  float- 
ing on  water.  The  surface  of  the  oil  remains  smooth 
and  undisturbed,  whilst  the  water  is  agitated  with  the 
utmost  commotion.  No  satisfactory  explanation  of 
this  appearance  has,  we  believe,  ever  beeii  given. 

Dr.  Franklin  received  the  thanks  of  the  assembly  of 
Pennsylvania,  ^*  as  well  for  the  faithfiil  discharge  of  his 
duty  to  that  province  in  particular,  as  for  the  many  and 
important  services  done  to  America  in  general,  during 
bis  residence  in  Great  Britain."  A  compensation  of 
50001.,  Penfti^lvania  curi-ency,  waa  also  decreed  him 
for  his  services  during  six  years. 

During 
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During  his  absence  he  had  been  annually  elected 
member  of  the  assembly.  On  his  return  to  Pennsyl- 
vania he  again  took  his  seat  in  this  body,  and  con- 
tinued a  steady  defender  of  the  liberties  of  the  people. 

In  December  1762,  a  circumstance  which  caused 
great  alarm  in  the  province  took  place.  A  number  of 
Indians  had  resided  in  the  county  of  Lancaster,  and 
conducted  themselves  uniformly  as  friends  to  the 
white  inhabitants.  Repeated  depredations  on  the  fron- 
tiers had  exasperated  the  inhabitants  to  such  a  degree, 
that  they  determined  on  revenge  upon  every  Indian. 
A  number  of  persons,  to  the  number  of  about  120, 
principally  inhabitants  of  Donegal  and  Peckstang  or 
Paxton  township,  in  the  county  of  York,  assembled ; 
and,  mounted  on  horseback,  proceeded  to  the  settle- 
ment of  these  harmless  and  defenceless  Indians,  whose 
number  had  now  been  reduced  to  about  twenty.  The 
Indians  had  received  intelligence  of  the  attack  which 
was  intended  against  them,  but  disbelieved  it.  Con- 
ridering  the  white  people  as  their  friends,  they  appre- 
hended no  danger  from  them.  When  the  party  arrived 
at  the  Indian  settlement,  they  found  only  some  womea 
and  children,  and  a  few  old  men,  the  rest  being  absent 
at  work.  They  murdered  all  whom  they  found,  and 
amongst  others  the  chief  Shaheas,  who  had  been  al- 
ways distinguished  for  his  iriendship  to  the  whites. 
This  bloody  deed  excited  much  indignation  in  the  well- 
disposed  part  of  the  comifitinity. 

The  remainder  of  these  unfortunate  Indians,  who  by 
absence,  had  escaped  the  massacre,  were  conducted  to 
Lancaster,  and  lodged  in  the  goal  as  a  place  of  se- 
curity. The  governor  issued  a  proclamation  expressing 
the  strongest  disapprobation  of  the  action,  ofllering  a 
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reward  for  the  discovery  of  the  perpetrators  of  the 
deed,  and  prohibiting  all  injuries  to  tlie  peaceable  In- 
dians in  future.  But,  notwithstanding  this,  a  party  of 
llie  same  men  shortly  after  marched  to  Lancaster, 
broke  open  the  gaol,  and  inliumanly  butchered  the  in- 
nocent Indians,  who  had  been  placed  there  for  security. 
Another  proclamation  was  issued,  but  it  had  no  effect. 
A  detachment  marched  down  to  Philadelphia,  for  the 
express  purpose  of  murdering  some  friendly  Indians, 
who  Iiad  been  removed  to  the  city  for  safety.  A  nuin- 
of  the  citizens  armed  in  their  defence.  The  quakers, 
whose  principles  are  opposed  to  fighting,  even  in  their 
own  defence,  were  most  active  upon  this  occasion.  The 
rioters  came  to  Germantown.  The  governor  fled  for 
safety  to  the  house  of  Dr,  Franklin,  who,  with  some, 
others,  advanced  to  meet  the  Paxton  boys,  as  they 
w  ere  called,  and  had  influence  enougli  to  prevail  upon, 
them  to  relinquish  their  undertaking,  and  return  to 
their  homes. 

The  disputes  between  the  proprietaries  and  the  as- 
sembly, which,  for  a  time,  had  subsided,  were  again 
revived.  The  proprietaries  were  dissatisfied  with  the 
concessions  made  in  fiivour  of  the  people,  and  made 
great  stniggles  to  recover  the  privilege  of  exempting 
their  estates  from  taxation,  which  they  had  been  in- 
duced to  give  up,  . , 

In  1763,  the  assembly  passed  a  militia-bill,  to  which 
the  governor  refused  to  give  his  assent,  unless  the  as- 
sembly would  agree  to  certain  amendments  which  he 
proposed.  These  consisted  in  increasing  the  fines,  and 
in  some  cases,  substituting  death  for  fines.  He  wished 
too,  tliat  the  oflScers  sliould  be  appointed  altogether  by. 
himself,  and  not  be  nominated  by  the  people,  as  the 

bill 
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bill  had  proposed.  These  amendments  the  assembly 
considered  as  inconsistent  with  the  spirit  of  liberty. 
They  would  not  adopt  them — the  governor  was  obsti- 
nate^ and  the  bill  was  lost. 

These,  and  various  other  circumstances,  encreased 
the  uneasiness  which  subsisted  between  the  proprie- 
taries and  the  assembly,  to  such  a  degree,  that,  in 
1764,  a  petition  to  the  king  was  agreed  to  by  the 
house,  praying  an  alteration  from  a  proprietary  to  a 
r^o;<// government.  Great  opposition  was  made  to  this 
measure,  not  only  in  the  house,  but  in  the  public  prints. 
A  speech  of  Mr.  Dickenson  on  the  subject  was  pub- 
lished, with  a  preface  by  Dr.  Smith,  in  which  great 
pains  were  taken  to  show  the  impropriety  and  impolicy 
of  tliis  proceeding.  A  speech  of  Mr.  Galloway,  in  re- 
ply to  Mr.  Dickenson,  was  published,  accompanied 
with  a  preface  by  Dr.  Franklin,  in  which  he  ably  op- 
posed the  principles  laid  down  in  the  preface  to  Mr. 
Dickenson's  speech.  This  application  to  the  throne 
produced  no  effect*  The  proprietary  government  was 
still  continued. 

At  the  election  of  a  new  assembly,  in  the  fall  of 
1764,  the  friends  of  the  proprietaries  made  great  exer- 
tions to  exclude  those  of  the  adverse  party ;  and  they 
obtained  a  small  majority  in  the  city  of  Philadelphia. 
Franklin  now  lost  his  seat  in  the  house,  which  he  had 
held  for  fourteen  years.  On  the  meeting  of  the  assem- 
bly, it  appeared  tliere  was  still  a  decided  majority  of 
Franklin's  friends.  He  was  immediately  appointed 
provincial  agent,  to  the  great  chagrin  of  his  enemies, 
who  made  a  solemn  protest  against  his  appointment, 
w^hich  was  refused  admission  upon  the  minutes,  as  be- 
ing ujDprecedcnted,  It  was,  however^  published  in  the 
4  papers. 
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papers,  and  produced  a  spirited  reply  from  him,  jnsi 
before  his  departure  for  England. 

The  disturbances  produced  in  America  by  Mr.  Gren- 
ville's  stamp-act,  and  the  opposition  made  to  it,  are 
well  known.  Under  the  marquis  of  Rockingham's  ad- 
ministration, it  appeared  expedient  to  endeavour  to 
calm  the  minds  of  the  colonists ;  and  the  repeal  of  the- 
odious  tax  was  contemplated.  Amongst  other  means 
of  collecting  information  on  the  disposition  of  the 
people  to  submit  to  it.  Dr.  Franklin  was  called  to  the 
bar  of  the  house  of  commons.  The  examination 
which  he  underwent  was  published,  and  contains  a 
striking  account  of  the  extent  and  accuracy  of  his  in- 
formation, and  the  facility  with  which  he  communi- 
cated his  sentiments.  He  represented  facts  in  sa 
strong  a  point  of  view,  that  the  inexpediency  of  the 
act  must  have  appeared  clear  to  every  unpreju- 
diced mind.  The  act,  after  some  opposition,  was  re« 
pealed,  about  a  year  after  it  was  enacted,  and  befoTe 
it  had  ever  been  carried  into  execution. 

In  the  year  1766,  he  made  a  visit  to  Holland  and 
Germany,  and  received  the  greatest  marks  of  atten- 
tion from  men  of  science.  In  his  passage  through 
Holland  be  learned  from  the  watermen  die  eflfect  which 
a  diminution  of  the  quantity  of  water  in  canals  has,  in 
impeding  the  progress  of  boats.  Upon  his  return  to 
England,  he  was  led  to  make  a  number  of  experiments, 
all  of  which  tended  to  confirm  the  observation.  These, 
with  an  explanation  of  the  phenomenon,  he  com- 
municated in  a  letter  to  his  friend.  Sir  John  Prin-» 
gle,  which  will  be  found  among  his  philosophical 
pieces. 

In  the  following  year   he  travelled  into  France, 

where 
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vrhere  he  met  a  no  legs  favorable  reception  than  he 
had  experienced  in  Germany.  He  was  introduced 
to  a  number  of  literary  characters,  and  to  the  king, 
Louis  XV. 

Several  letters  written  by  Hutcliinson,  Oliver,  and 
others,  to  persons  in  eminent  stations  in  Great  Britain^ 
came  into  the  hands  of  Dr.  Franklin.  These  contained 
the  most  violent  invectives  against  the  leading  characr 
ters  of  the  state  of  Massachusseds,  and  strenuously 
advised  the  prosecution  of  vigorous  measures,  to  com^ 
pel  the  people  to  obedience  to  the  measures  of  the 
ministry.  These  he  transmitted  to  the  legislature,  by 
whom  they  were  published.  Attested  copies  of  them 
were  sent  to  Great  Britain,  with  an  address,  praying 
the  king  to  discharge  from  office  persons  who  had 
rendered  themselves  so  obnoxious  to  the  pe6ple,  and 
who  had  shown  themselves  so  unfriendly  to  their  in- 
terests. Tlie  publication  of  these  letters  produced  a 
duel  between  Mr.  Whately  and  Mr»  Temple,  each 
of  whom  was  suspected  of  having  been  instrumental  id 
procuring  them.  To  prevent  any  farther  disputes  on 
this  subject^  Dr.  FrankHn,  in  one  of  the  public  pa« 
pers,  declared  that  he  had  sent  them  to  America>  but 
would  give  no  information  concerning  the  manner  in 
which  he  had  obtained  them — nor  was  this  ever  dis- 
covered^ 

Shortly  after,  the  petition  of  the  Massachussets  a»* 
sembly  was  taken  up  for  examination,  before  the  privy 
councils  Dr.  Franklin  attended,  as  Itgent  for  the  aa^ 
sembly ;  and  here  a  torrent  of  the  most  violent  and 
unwarranted  abuse  Was  poured  upon  him  by  the  soli- 
citor-general, Wedderburne,  who  was  engaged  as  conn« 
cil  for  Oliver  and  Hutchinson.  The  petition  was  de- 
clared 
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clarcd  to  be  scandalous  and  vexatious,  and  the  prayed 
of  it  refused. 

Although  the  parliament  of  Great  Britain  had  re- 
pealed the  stamp-act,  it  was  only  upon  the  principle  of 
expediency.  They  still  insisted  upon  their  right  to  tax 
the  colonies ;  and,  at  the  same  time  that  the  stamp- 
feet  was  repealed,  an  act  was  passed,  declaring  the 
right  of  parliament  to  bind  the  colonies  in  all  cases 
whatsoever.  This  language  was  used  even  by  the  most 
strenuous  opposers  of  the  stampt-act :  and,  amongst 
others,  by  Mr.  Pitt.  This  right  was  never  recognized 
by  the  colonists ;  but,  as  they  flattered  themselves  that 
it  would  not  be  exercised,  they  were  not  very  active 
in  remonstrating  against  it.  Had  this  pretended  right 
been  suffered  to  remain  dormant,  the  colonists  would 
cheerfully  have  ftimished  their  quota  of  supplies,  in 
the  mode  to  which  they  had  been  accustomed  ;  that 
is,  by  acts  of  their  own  assemblies,  in  consequence  of 
requisitions  from  the  secretary  of  state.  If  this  prac- 
tice had  been  pursued,  such  was  the  disposition  of  the 
colonies  towards  their  mother-country,  that,  notwith- 
standing the  disadvantages  under  which  they  laboured, 
from  restraints  upon  their  trade,  calculated  solely  for 
the  benefit  of  the  commercial  and  manufacturing  in- 
terests of  Great  Britain,  a  separation  of  the  two  coun- 
tries might  have  been  a  far  distant  event.  The  Ame- 
ricans, from  their  earliest  infiincy,  were  taught  to 
venerate  a  people  from  whom  they  were  descended ; 
whose  language,  laws,  and  manners,  were  the  same  as 
their  own.  They  looked  up  to  them  as  models  of  per- 
fection ;  and,  in  their  prejudiced  minds,  the  most  en-* 
lightened  nations  of  Europe  were  considered  as  almost 
barbarians,  in    comparison  with    Englishmen.     The 

name 
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name  of  an  Englishman  coiivejed  to  an  American  the 
idea  of  every  tfaidg  good  and  great.  Snch  sentiment 
instilled  into  them  in  early  life^  what  but  a  repeti^ 
tion  of  unjust  treatment  could  have  indaCckl  them  to 
entertain  the  most  distant  thought  of  separation  !  The 
duties  on  glass^  paper^  leather^  painters*  coldufd^  tea, 
&c.  the  disfranchisement  of  some  of  the  colonies} 
the  obstruction  to  the  measures  of  the  legislature  in 
others^  by  the  king's  governors;  the  contemptuous 
treatment  of  their  humble  remonstrances^  stating  theit 
grievances^  and  praying  a  redress  of  them^  and  other 
violent  and  oppressive  measures,  at  length  excited  an 
ardent  spirit  of  opposition.  Instead  of  endeavouring 
to  allay  this  by  a  more  lenient  conduct,  the  ministiy 
seemed  resolutely  bent  upon  reducing  the  colonies  to 
the  jnost  slavish  obedience  to  their  decrees.  But  this 
only  tended  to  aggravate.  Vain  were  all  the  efforts 
made  use  of  to  prevail  ut)on  them  to  lay  aside  their 
designs,  to  convince  them  of  the  impossibility  of  carry- 
ing them  into  effect>  and  of  the  mischievous  conse* 
quences  which  must  ensue  from  a  continuailce  of  the 
attempts.  They  persevered,  with  a  degree  of  inflexi- 
l>ility  scarcely  paralleled. 

The  advantages  which  Great  Britain  derived  frottl 
her  colonies  were  so  great,  that  nothing  but  a  degree 
of  infatuation,  little  short  of  madness,  could  have  pro- 
duced a  continuance  of  measures  calculated  to  keep 
up  a  spirit  of  uneasiness,  which  might  occasion  the 
slightest  wish  for  a  inanition.  When  we  consider  the 
great  improvements  in  the  seienee  of  government,  the 
general  difiusion  of  the  principles  of  liberty  amongst 
the  people  of  Europe,  the  effeets  which  these  have 
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already  produced  in  France,  and  the  probable  conse- 
quences which  will  result  from  them  elsewhere,  all  of 
which  are  the  offspring  of  the  American  revolution, 
it  cannot  but  appear  stfangc,  that  events  of  so  great 
moment  to  the  happiness  of  mankind,  should  have 
been  ultimately  occasioned  by  the  wickedness  or  igno- 
rance of  a  British  ministry. 

Dr.  Franklin  left  nothing  untried  to  prevail  upon 
the  ministry  to  consent  to  a  change  of  measures.     In 
private  conversations,  and  in  letters  to  persons  in  go- 
vernment, he  continually    expatiated  upon    the   im- 
policy and  injustice  of  their  conduct  towards  America; 
and  stated,   that,  notwithstanding  the  attachment  of 
the  colonists  to  the  mother-country,  a  repetition  of  ill 
treatment  must  ultimately    alienate    their  affections. 
They  listened  not  to  his  advice.    They  blindly  perse- 
vered in  their  own  schemes,  and  left  to  the  colonists  no 
alternative,  but  opposition,  or  unconditional  submis- 
sion.   The  latter  accorded  not  with  the  principles  of 
freedom,  which  they  had  been  taught  to  revere.     To 
the  former  they  were  compeUed^  though  reluctantly, 
to  have  recourse. 

Dr.  Franklin,  finding  all  efforts  to  restore  harmony 
between  Great  Britain  and  her  colonies  useless,  re- 
turned to  America  in  the  year  1775 ;  just  after  the  com- 
mencement of  hostilities.  The  day  after  his  return  he 
was  elected  by  the  legislature  of  Pennsylvania  a  dele- 
gate to  congress.  Not  long  after  his  election  a  com- 
mittee was  appointed,  consisting  of  Mr.  Lynch,  Mr. 
Harrison,  and  himself,  to  visit  the  camp  at  Ciunbridge, 
and,  in  conjunction  with  the  commander  in  chief,  to 
endeavour  to  x;onvince  the  troops^  whose  term  of  en- 
listment 
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listment  was  about  to  expire,  of  the  necessity  of  their 
continuing  in  the  fields  and  persevering  in  the  cause  of 
their  country. 

In  the  fall  of  the  same  year  he  visited  Canada,  to  en- 
deavour to  unite  them  in  the  common  cause  of  liberty; 
but  they  could  not  be  prevailed  upon  to  oppose  the 
measures  of  the  British  government.  M.  Le  Roy,  in 
a  letter  annexed  to  Abb6  Fauchet's  eulogium  of  Dr. 
Franklin,  states,  that  the  ill  success  of  this  negociation 
was  occasioned,  in  a  great  degree,  by  religious  animo- 
sities, which  subsisted  between  the  Canadians  and  their 
neighbours,  some  of  whom  had  at  different  times  burnt 
their  chapels. 

when  Lord  Howe  came  to  America,  in  1776,  vested 
with  power  to  treat  with  the  colonists,  a  correspond- 
ence took  place  between  him  and  Dr.  Franklin,  on  die 
subject  of  a  reconciliation.  Dr.  Franklin  was  after- 
wards appointed,  together  with  John  Adams,  and  Ed- 
ward Rutledge,  to  wait  upon  the  commissioners,  in 
order  to  learn  the  extent  of  their  powers.  These  were 
found  to  be  only  to  grant  pardons  upon  submission- 
Such  terms  which  could  not  be  accepted ;  and 
the  object  of  the  commissioners  was  not  obtain- 
ed. 

The  momentous  question  of  independence  was  shortly 
after  brought  into  view,  at  a  time  when  the  fleets  and 
armies,  which  were  sent  to  enforce  obedience,  were 
truly  formidable.  With  an  army,  numerous  indeed, 
but  ignorant  of  discipline,  and  entirely  unskilled  in  the 
art  of  war,  without  money,  without  a  fleet,  without 
allies,  and  with  nothing  but  the  love  of  liberty  to  sup- 
port them^  the  colonists  determined  to  separate  from  a 
country,  firom  which  they  had  experienced  a  repeti- 

y  %  tioa 


148  LIF«   OF   DR.   FftANKLIM, 

lion  of  injury  and  insvlt  In  tlu«  quesUoq^  Dr.  Franker 
lin  was  decid^Iy  in  favour  of  tlie  ipea^ur^  proposed, 
and  had  great  influence  in  bringing  othei]?  to  bia  sen^p 
timepts.     \ 

The  public  mind  bad  been  prepared  for  this  event,* 
by  Mr.  Paine's  celebrated  pamphlet.  Common  Sense. 
There  is  good  reason  to  believe  that  Dr.  Franklin  had 
no  inconsiderable  share,  at  least,  in  furnishing  mate- 
rials for  this  work. 

In  the  convention  which  assembled  at  Philadelphia 
in  1776,  for  the  purpose  of  est^lishing  a  new  form  of 
goveminent  for  the  state  of  Pennsylvania,  Dr.  Frank- 
lin was  chosen  president.  The  late  constitution  of  this 
state^  whipb  was  the  result  of  their  deliberations,  may 
be  considered  as  a  digest  of  his  principles  of  govern- 
ment. The  single  legislature,  and  the  plural  execu- 
tive^ seem  to  have  been  his  favourite  tenets. 

In  the  latter  end  of  1776,  Dr.  Franklin  was  appmnt- 
cd  to  assist  in  the  negpciation  which  had  been  set  on 
foot  by  Silas  Deane  at  the  court  of  France.  A  convic- 
tion of  the  advantages  of  a  commercial  intercourse 
with  America,  and  a  desire  of  weakening  the  British 
empire  by  dismembering  it,  first  induced  the  French 
court  to  listen  to  proposals  of  an  alliance.  But  they 
sliewed  rather  a  reluctance  to  tlie  measure,  which,  by 
Dr.  Franklin*s  address,  and  particularly  by  the  success 
of  the  American  arms  against  general  Burgojme^  wes 
at  length  overcome;  and  in  February,  1778,  a  treaty 
of  alliance,  offensive  and  defensive,  was  conclndfed ; 
in  consequence  of  which  France  became  involved  in 
the  war  with  Great  Britain. 

Perhaps  no  person  could  have  been  found  more  ca- 
pable of  rendering  essential  services  to  the  United  States 

at 
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weU  koown  «i  ^  philosopher,  and  bis  character  was 
held  in  the  highest  estimation.  He  was  received  with 
the  greatest  mark»  of  respect  by  ail  the  literary  eha- 
raoters;  and  this  respect  was  extended  amongst  all 
classes  of  nmn^  His  personal  influence  was  hence  wery 
considerable.  To  the  effects  of  this  were  added  those 
of  various  performances  which  he  published,  tending  to 
establish  the  credit  and  character  of  the  United  States. 
To  his  exertions  io  this  way,  may,  in  no  small  degree, 
be  ascribed  the  success  of  the  loans  negociated  in  Hol«- 
kud  and  France,  which  greatly  contributed  to  bring 
the  war  to  a  conclusion. 

The  repeated  ill  success  of  their  arms,  and  more  par* 
ticularly  the  capture  df  Comwallis  and  his  army,  at 
length  convmced  the  British  nation  of  the  impossibility 
tf  reducing  the  Americans  to  subjection.  Tlie  trading 
interest  panicularly  became  clamorous  for  peace.  The 
ministry  were  unable  longer  to  oppose  their  wishes. 
Provisional  articles  of  peace  were  agreed  to,  and 
signed  at  Paris  on  tbe  30th  of  November^  1782,  by 
Dr.  FranUin,  Mr.  Adams,  Mr.  Jay,  and  Mr.  J^urens, 
on  the  part  of  the  United  States ;  and  by  Mr.  Oswald 
on  the  part  of  Great  Britain.  These  formed  the  basis 
of  tbe  definitive  treaty,  which  was  concluded  the  3d 
of  September,  1768,  and  signed  by  Dr.  Franklin,  Mr. 
Adams,  and  Mr.  Jay,  on  the  one  part,  and  by  Mr. 
David  Hartly  on  the  other. 

On,  the  third  of  April,  1783,  a  treaty  of  amity  and 
commerce,  between  the  United  States  and  Sweden,  was 
concluded  at  Paris,  by  Dr.  Franklin  and  the  Count 

Von  Krutz. 

3  A  similar 
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A  similar  treaty  with  Prussia  y^as  concluded  in 
1785,  not  long  before  Dr.  Franklin's  departure  from 
Europe. 

Dr.  Franklin  did  not  suffer  his  political  pursuits  to 
engross  his  whole  attention.  Some  of  his  performances 
made  their  appearance  in  Paris.  The  object  of  these 
was  generally  the  promotion  of  industry  and  economy. 

In  the  year  1784,  when  animal  magnetism  made 
great  noise  in  the  worlds  particularly  at  Paris,  it  was 
thought  a  matter  of  such  importance,  that  the  king 
appointed  commissioners  to  examine  into  the  fotinda^ 
tion  of  this  pretended  science.  Dr.  Franklin  was  one 
of  the  number.  After  a  fair  and  diligent  examination^ 
in  the  course  of  which  Mesmer  repeated  a  number  of 
experiments,  in  the  presence'of  the  commissioners, 
some  of  which  were  tried  upon  themselves,  they  deter- 
mined that  it  was  a  mere  trick,  intended  to  impose 
upon  the  ignorant  and  credulous — Mesmer  was  thus 
interrupted  in  his  career  to  wealtli  and  fame,  and  a 
most  insolent  attempt  to  impose  upon  the  human  un- 
derstanding baffled. 

The  important  ends  of  Dr.  Franklin's  mis»on  being 
completed  by  the  establishment  of  American  inde- 
pendence^ and  tlie  infirmities  of  age  and  disease  com- 
ing upon  him^  he  became  desirous  of  returning  to  his 
native  country.  Upon  application  to  congress  to  be 
recalled,  Mr.  Jefferson  was  appointed  to  succeed  him, 
in  1785.  Some  time  in  September  of  the  same  year, 
t)r.  Franklin  arrived  in  Philadelphia.  He  was  shortly 
after  chosen  member  of  the  supreme  executive  council 
for  tlie  city ;  and  soon  after  was  elected  president  of 
the  same. 

When 
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When  a  convention  was  called  to  meet  in  Philadel- 
phia, in  1787>  for  the  purpose  of  giving  more  energy 
to  the  government  of  the  union^  by  revising  and 
amending  the  articles  of  confederation^  Dr.  Franklin 
was  appointed  a  delegate  from  the  State  of  Pennsylva* 
nia.  He  signed  the  constitution  which  they  proposed 
for  the  union^  and  gave  it  the  most  unequivocal  mark$ 
of  his  approbation. 

A  society  for  political  enquiries^  of  which  Dr.  Frank- 
lin  was  president^  was  established  about-  this  period. 
Tlie  meetings  were  held  at  his  house.  Two  or  three 
essays  read  in  this  society  were  published.  It  did  not 
long  continue. 

In  the  year  1787^  two  societies  were  established  in 
Philadelphia^  founded  ^3n  the  principles  j^f  tlie  most 
liberal  and  refined  humanity — The  Philadelphia  Society 
for  alleviating  the  miseries  of  public  prisons ;  and  the  Penn- 
sylvania Society  for  promoting  the  abolition  of  slavery, 
the  relief  of  free  negroes  unlawfully  held  in  bondage,  and 
the  improivement  of  the  condition  of  tlie  African  race. 
Of  each  of  these  Dr.  Franklin  was  president.  The 
labours  of  these  bodies  have  been  crowned  with  great 
success ;  and  they  continue  to  prosecute^  with  unwea- 
ried, diligence,  the  laudable  designs  for  which  they 
were  established. 

Dr.  Franklin's  increasing  infirmities  prevented  his  re* 
gular  attendance  at  the  council-chamber ;  and>  in  1768, 
he  retired  wholly  from  public  life. 

His  constitution  had  been  a  remarkably  good  one. 
He  had  been  little  subject  to  disease^  except  an  attack 
of  the  gout  occasionally^  until  about  the  year   178 1> 
when  he  was  first  attacked  with  symptoms  of  the  cal- 
culous 


15^  LlM^flf  «B.  ffBJlHl^Lkl^. 

£u1ofi8  doHtpMBiMf '  tFilKn  coittiiNfM  dtHnh^  ftn^Kfe* 
During  tlKfiiil^rTAk  «f  fMkte  firMt  tlUil  giieirims  diseMi 
lie  spent  tSMif  dMsiM  hOMs^  tMtenittg  in  the  mcMi 
iigreeable  ttid  fttttftMifte  jiftaluief.'  Hit  ftcidtici  W6f0 
entirely  ufllttpifiMNl,  etM  to  Hi6  iMHir  df  hto  dMii. 

His  ntxiiei  a»  (iMMidMt  df  the  aMitbtk  iddety^  wa* 

Aigified  t6^  A^  illtaKirid  pMKftted  W  Ae  brai6  of  te* 

presentatives  of  the  United  States^  o&  the  ISth  of  Fl^ 

bniftry^  tf8Sf>  fMjfii^  ibeitf  to  ifixett  th^  AiU  extitet  of 

potref  vmtd  in  ^kMt  hf  the  dMftthntion^  m  discoid 

fBgiilg  <h«  Mffic  <»f  Ae  htiflkiD  wf^dm.    ttuM  mn  hb 

kstpnhEiaei    Jftt  Afe  d«haU»  te  mrUA  Hut  memorittl 

gave  rise,  several  attempts  were  made  t6  jtfitify  AA 

trade;    In  th«  F^dMit  GMtteCfe  of  Mireh  15th,  tbeie 

appeared  aA  eiMy,  rign«tf  Ilhlbtfleii^  tnitten  hj  Dik 

Franklin,  m  tAicw  M?  eonMMuDMed  n  ipCMo,  said  H^ 

have  bMi  d€Bv«i«d  to  4fiM  ]>lfaii  of  A%iMi,  faiiaTy 

in  oppositldii  to  flNP{My«rtif  Aa  |»etitioft  of  a  seot  MM 

Erlht,  of  t^HrfM,  ibr  di«  dboitiM  of  piiwy  Md  ida^ 

very.    Thir  pristeniM  Atiri«aA  rip^edl  #M  tt  «SH^^ 

parody  of  00^  ddiVMed  iff  Mf .  laetoao,  of  Gatlrgiab 

All  the  sn^iMntt  ti^g«d  i»  fkfomt  Of  Mgrti  dMf«iyi 

are  applied  wifSr  «qiMl  folM  to  jiMify  Iha  phUtderii^ 

and  enslaving  of  Bim»{MMM*    It  afttodii  «t  tho  j«M 

time,  a  demonstration  of  the  futility  of  riie  ifgtftilemi 

in  deknee  Of  the  irfsfte  tvAdo,  aftd  ef  die"  Mhebgdi  of 

mind  and  iiigemnty^  of  lh«  Mthor,  at  hti*  tti^aMfel 

period  of  life.    It  fiitniriied  toa,  ^n^  l&m.ctMiMiKkg 

proof  of  his  peW^T  of  ittritatittg  the  Htflt  of  other 

times  and  natloils>  than  hia  ceiehrated  ^aitthte  i^glifaMl 

persecution.    And  M  the  latter  led  ttMy  ftMom  to 

search  tho  sdiptuiM  with  a  nieW  to  tud  it,  sO  tfift 

former 
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former  caused  many  persons  to  search  the  book-stores 
and  libraries^  for  the  work  from  which  it  was  said  to 
be  extracted. 

In  the  beginning  of  April  following^  he  was  attacked 
,  with  a  fever  and  complaint  of  his  breast^  which  ter- 
minated his  existence.    The  following  account  of  his 
last  iUness.was  written  by  his  friend  and  physician^  Dr. 
Jones. 

'*  The  stone,  with  which  he  had  been  afflicted  for 
several  years,  had  for  the  last  twelve  months  confined 
him  chiefly  to  his  bed  ;  and  during  the  extremely  pain- 
ful paroxysms,  he  was  obliged  to  take  large  doses  of 
laudanum  to  mitigate  his  tortures — still,  in  the  intervals 
of  pain,  he  not  only  amused  himself  with  reading  and 
conversing  cheerfully  with  his  family,  and  a  few  friends 
who  visited  him,  but  was  often  employed  in  doing  bu- 
jiiness  of  a  public  as  well  as  private  nature,  with  vari- 
ous persons  who  waited  on  him  for  .that  purpose  ;  and 
in  every  instance  displayed,  not  only  that  readiness 
and  disposition  of  doing  good,  which  was  the  distin- 
guishing characteristic  of  his  life,  but  the  fullest  and 
clearest  possession  of  his  uncommon  mental  abilities ; 
and  not  unfrequently  indulged  himself  in  those  jeux 
d' esprit  and  entertaining  anecdotes,  which  were  the 
delight  of  all  who  heard  him. 

.  *'  About  sixteen  days  before  his  death,  he  was  seized 
with  a  feverish  indisposition,  without  any  particular 
syniptoms  attending  it,  till  the  third  or  fourth  day, 
when  he  complained  of  a  pain  in  the  left  breast,  which 
increased  till  it  became  extremely  acute,  attended  with 
a  cough  and  laborious  breathing.  During  this  state, 
when  the  severity  of  his  pains  sometimes  dr€;w  forth  a 
groan  of  complaint,  he  would  observe— that  he  was 

vot.  I.  X  afraid 
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society^  established  iii*'  VfiHr  BAghndj  of  which  I 
a  member.  My  qnartoedhioii  of  the  same,  ^  Arti  et 
Metiers,''  I  gi^  tb  'the  Kbxwy  cotaipaiiy  of  Philadel- 
phia. Such  and  so  maify  of  in!y  books  as  I  shall  marki 
in  the  said  catalogae/  wldi  the  ttatn^'bf  my  grandson 
Benjamin  FrankfinrBddhej  I  d6 Hereby  give  to  htm: 
and  such  and 'tfi^maay  of 'diy  books,  as  I  shall  nkaik  in 
the  said  catddgtic^  With  the  name  of  my  gtandson  Wil« 
liam  Bache;  I  =tfo  1M«by'  give  to^'him:  and  sttbh  as 
shall  be  nutrkti  mtff  the  name  of  Jonathan  WiUittttSj 
I  hereby  give  to  my^cdasni  of  that  name.  The  residne 
and  remainder  of  %iU  my  bpdks,  mandseripts,  and  pa- 
pers, I  do '  'give  to  mj  grandson  William  JTemple 
Franklin.  My  share  in  the  library  company  of  Phila^ 
delphia  I  give  t6'  my  grandson;  Benjamin  Franklin 
Bache,  confiding  that  he  will  permit  Us  brothers  and 
sisters  to  share  in  the  ose  of  it. 

« 

I  was  bom  in  Boston>  New  'England,  and  owe  my 
first  instructions  in  literatme  to  the  free  grsttmar* 
schools  established  there.  I  ^therefore  give  one  bmfe» 
dred  pounds  sterling  to  my  executors,  to  be  by  t^em^ 
the  survivors  or  svrvivor  of  them,  paid  ovier  t6,  the 
managers  or  directors  of  the  freenBchools  in  my  nattvie 
town  pf  Boston,  (o  be  1^  them,  or  the^penoh  ttir  pei^ 
sons  whQ  shall  bi^ve  the  snpeHntendance  and  ma|ipgi£>» 
inent  of  the  said  scbooIS|  put  out  to  interest,  Uid  sp 
continued  hi  interpst  for  ever ;  which  interest  almda% 
shall  be  laid  ont  in  silver  m^dak,  and  given  ashonomy 
rewards  annnallV  .1^  (hf  dirpctQfs  pf  the  said  ^6ee- 
schools,  for  the  encouragement  of  schplprthf |^  in  the 
said  schools,  Sekmging  to  the  said  4iifAi,  insnch.  muif 
ner  as  to  the  discretion  of  the  sel^  men  of  the  8«dd 
town  shall  seem  meet. 

•      Out 
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Out  of  the  salary  that  may  remain  due  to  me,  as 
-president  of  the  state,  I  give  the  sum  of  two  thousand 
poundsto  my  executors,  to  be  by  them,  the  survivois 
or  survivor  of  them,  paid  over  to  such  person  or  per* 
sons  as  the  legislature  of  this  state,  by  an  act  of  assemr- 
bly,  sbaU  appoint  to  receive  the  same,  in  trust,  to  be 
employed  for  making  the  Schuylkil  navigable. 

During  the  number  of  years  I  was  in  business  as  a 
stationer,  printer,  and  post-master,  a  great  many  small 
sums  became  due  to  me  for  books,  advertisements, 
postage  of  letters,  and  other  matters^  which  were  not 
collected,  when,  in  ^1757/  I  was  sent  by  the  assembly 
to  England  as  their  agent — and,  by  subsequent  ap- 
pointments, continued  there  till  1775— when,  on  my 
return,  I  was  immediately  engaged  in  the  affairs  of 
congress,  and  sent  to  France  in  1776,  where  I  re- 
mained nine  years,  not  returning  till  1785;  and  the 
said  debts  not  being  demanded  in  such  a  length  of 
time,  are  become  in  a  manner  obsolete^  yet  are  never- 
theless justly  due.— These  as  they  are  stated  in  my 
great  folio  ledger,  £,  I  bequeath  to  the  contributors 
of  th^  Pennsylvania  hospital ;  hoping  that  those  debtors, 
and  the  descendants  of  such  as  are  deceased,  who  now, 
AS  I  find,  make  some  difficulty  of  satisfying  such  anti- 
quated demands  as  just  debts,  may,  however,  be  in- 
duced to  pay  or  give  them  as  charity  to  that  excellent 
institution.  I  am  sensible  that  much  must  inevitably 
be  lost;  but  I  hope  something  considerable  may  be  re- 
covered. It  is  possible  too,  that  some  of  the  parties 
charged  may  have  existing  old  unsettled  accounts 
against  me :  in  -which  case  the  managers  of  the  said 
hospital  win  allow  and  deduct  the  amount,  or  pay  the 
];^ance,  if  they  find  it  against  me. 

3  I  request 
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I  request  my  friends^  Henry  Hill,  Esq.  John  Jay, 
£sq.  Francis  Hopkinson^  Esq.  and  Mr.  Edward  Du^ 
(fields  of  fionfield^  in  Phiiadelphis  connty^  to  be  .the 
executors  of  this  .my  last  .i;ifill  apd  testiunent,  ^d  I 
•hereby. nominate  and.appoint  them^fpr  tliat.pmppse. 

I  wpuklhave  my  b<xly  bniied  with  .as  ilittleiaxpence 
or  ceremoay  as  may  be. 

PHILAnSLPHIA, 
July  J'?,. 1778. 


CODiaL. 

I  BekNJAMin  Franklin,  in  the  foregoing. or  an- 
nexed last  will  ^d  te$tamenty  having  further  .  consi- 
.dcred.tbe.same,  do  think  proper  to  ;nakc  and  publish 
the  fpUowuig  cQdicil,  in  addition  thereto. 

It  having  long  been  a  fixed  and  political  opinion  of 
mine,  that  in  a  democratical  statCj  there  ought  to.be 
DO  offices  of  profit^  for  the  reasons  I  had  given  in  an 
article  of  my  drawing  in  our  constitution,  it  was  my 
intention,  when  I  accepted  the  office  of  president,  to 
devote  the  appointed  salary  to  some. public  use;  ac- 
cordingly I  bad  already,  before  I  made  my  last  will  in 
July  last,  given  large  sums  of  it  to  poUeges,  schools, 
building  of  churches,  &c. ;  and  in  that  will  I  be- 
queathed two  thousand  pounds  more  to  the  state,  for 
the  purpose  pf  making  the  .Schuylkil  navigable  ;  but 
understanding  since,  that  such  a^um  will  do  but  little, 
towards  accomplishing  such  a  work,  and  that  project 
is  not  likely  to  be  u;idcrtaken  for  many  years  to  come 
— ap.d  havipg.pRtertained  another  idea,  which  I  hqiie 
may  be  more  exte^8ivcly  u$eful,  I  do  hereby  revoke 

and 


aiinttl  iHis^eqtiM^  and  dittfct  that  the  oertifidalisiF 
I  hfxre  of  wHiBlP  >eMrfn»  doe  to  Me  of  thttt  salarj^  b^ 
i6ld  towanln^rdsiMg'  tte  sum  of  tW6  ttknisaflOipodlidir 
sterlings  to  be  disposed  of  as  I  am  ndWalKmt  to  ordet^ 

It  has  bclc^  ati-opihibiH'  that'  he  ii^ho  receiveii  an  es- 
tate from  his  aikee^tbMi  is'  uiid^  som^  bbligiition  to 
transmit  the  snhe-td  po^erity*.  This  obligation  lieit 
not  en  me;  iAk&ti^vet  inherited  a  shilling  from  any 
ancestor  ot'  i^ation.  P  8hall>  howev^^  if  it  is  not 
diminished  bjr'^brae  accident  before  my  deaths  leay^  tf 
considerable'  e^^te  ^among  my  descendants  and  rela- 
tions. The  aboVe  tiliservatibn  is  miade  merely  as  s6tti^ 
aj[k>logy  to  nijrfemily,  for  riiy  making  bequests  that  do 
not  appear  to-httre  any  immediate  relation  to  their  ad^ 
vtetage; 

I  wii9  bord  in  Boston,  New  En^and,  and  owe  my 
fiiM  instHictionff  in  literattiire  to  the  free  grammM^ 
schoob  establiHied  thei^;  I  have,  therefore,  consi^ 
dered  those  schools  in  my  will. 

Btiit  F  ani'dso  under  obligations  to  the  stete  of  Mas^ 
«achussets>  for  having,  unasked,  appointed  m€  foN 
meriy  their  agent,  with  ahilndsome  salary,  which  con* 
finuied'  some  years ;  and  although  I  accidentally  lost  in 
their  service,  by  transmitting  governor  Hutchinson's 
Ietters>  much  more  than  the  amount  of  what  they  gave 
me,  I  do  not  think  that  ought  in  the  least  to  diminish 
my  gtatitude.  I  have  considered  that,  among  artisans^ 
good  apprentices  are  most  likely  to  make  good  citizens^ 
and  having  myself  been  bred  to  a  manuri  art,  prints 
faig,  in  my  native  town,  and  afterwards  assiisted  to  set 
up  my  business  in  Philadelphia  by  kind  loans  of  money 
from  tvfx^  friendd^  thefty  which  was  the  foundation  of 
Ihy  fbitmi«>  and'  erf  ail-  the  utility  in  life  that  nuhy  b^ 

ascribed 
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ascribed  to  me — I  wish  to  be  uitefol  even  after  m/ 
death,  if  possible,  in  forming  and  advancing  other 
young  men,  that  may  be  acmceable  to  their  country 
in  both  these  towns. 

To  this  end  I  devote  two  tbousand  pounds  ster- 
ling, which  I  give,  one  thousand  thereof  to  the  inha^ 
.bitants  of  tlie  town  of  Boston,  in  MassachusseUt,  and 
the  other  thousand  to  the  inhabitants  of  the  city  of 
Philadelphia,  in  trust,  to  and  for  the  uses,  intcnu,  and 
purposes,  herein  after  mentioned  and  declared. 

The  said  sum  of  one  thousand  pounds  sterling,  if 
accepted  by  the  inhabitants  of  the  town  of  Boston, 
shall  be  managed  under  the  direction  of  the  select 
men,  united  with  the  ministers  of  the  oldest  episcopa- 
lian, congregational,  and  presbyterian  churches  in  tltat 
town,  who  aie  to  let  out  the  same  at  five  per  cent,  per 
annum,  to  such  young  married  artificers,  under  the 
age  of  twenty-five  yeurs,  as  have  served  an  appren- 
ticeship in  the  said  town,  and  faithfully  fulfilled  the 
duties  reqiured  in  their  indentures,  so  as  to  obtain  a 
good  moral  character  lirom  at  least  two  respectable  citi- 
zens, who  ari^  willing  to  become  sureties  in  a  bond, 
with  the  applicants,  for  the  rt^piiymcnt  of  the  money 
so  lent,  with  interest,  according  lo  the  terms  licfein- 
aft'T  prescribed;  nil  which  bonds  ar^  to  he  taken  for 
LjMinisli  milled  dollars,  or  the  value  thereof  \^  current 
gold  coin :  and  tlic  manager  shall  keep  a  bound  hook, 
or  books,  wherein  shall  be  entered  the  names  of  those 
who  shall  apply  for,  au4  receive  the  benefit  of  litis  in- 
stitution, and  of  their  sureties,  together  wt^i  the  sums 
lent,  the  dates,  nnd  other  necessary  and  proper  records, 
respecting  the  business  and  concerns  of  this  institution : 
and  as  these  loans  are  intended  to  assist  young  married 
artificers. 
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artificers/in  setting  up  their  business^  they  are  to  be 
proportioned  by  the  discretion  of  the  managers^  so  as 
not  to  exceed  sixty  pounds  sterling  to  one  person,  nor 
to  be  less  than  fifteen  pounds. 

And  if  the  number  of  appliers  so  entitled  should  be 
so  large  as  that  the  sum  will  not  suffice  to  afford  to 
each  as  much  as  might  otherwise  not  be  improper,  the 
proportion  to  each  shall  be  diminished,  so  as  to  afford 
to  every  one  some  assistance.  These  aids  may,  there- 
fore, be  small  at  first,  but  as  the  capital  increases  by 
the  accumulated  interest,  they  will  be  more  ample. 
And  in  order  to  serve  as  many  as  possible  in  their  turn, 
as  well  as  to  make  the  re-payment  of  the  principal  bor- 
rowed more  easy,  each  borrower  shall  be  obliged  to 
pay  w^th  the  yearly  interest,  one  tenth  part  of  the 
principal ;  which  sums  of  principal  and  interest  so 
paid  in,  shall  be  again  let  out  to  fresh  borrowers.  And 
it  is  presumed,  that  there  will  be  always  found  in  Bos- 
ton virtuous  and  benevolent  citizens,  willing  to  bestow 
a  part  of  their  time  in  doing  good  to  the  rising  gene- 
ration, by  superintending  and  managing  this  instituv 
tion  gratis  ;  it  is  hoped  that  no  part  of  the  money  will 
at  any  time  lie  dead,  or  be  diverted  to  other  purposes, 
but  be  continually  augmenting  by  the  interest,  in  which 
case,  there  may  in  time  be  more  than  the  occasion  in 
Boston  may  require  ;  and  then  some  may  be  spared  to 
the  neighbouring  or  other  towns,  in  the  said  state  of 
Massachusetts,  which  may  desire  to  have  it,  such 
towns  engaging  to  pay  punctually  the  interest,  and  the 
proportion  of  the  principal  annually  to  the  inhabitanti 
of  the  town  of  Boston.  If  this  plan  is  executed,  and 
succeeds,  as  projected,  for  one  hundred  years,  the  sum 
will  then  be  one  hundred  and  thirty  thousand  potind9> 
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of  which  I  would  have  the  managers  of^  the  dona- 
tion to  the  town  of  Boston  then  lay  out,  at  their  dis- 
cretion, one  hundred  thousand  pounds  in  public  works, 
which  may  be  judged  of  most  general  utility  to  the 
inhabitants ;  such  as  fortifications,  bridges,  aqueducts, 
public  buildings,  bath^,  pavements,  or  whatever  may 
make  living  in  the  town  more  convenient  to  its  people, 
and  render  it  more  agreeable  to  strangers  resorting 
thitlier  for  health,  or  a  temporary  residence.  The  re- 
maining thirty-one  thousand  pounds  I  would  have  con- 
tinued to  be  let  out  to  interest,  in  the  manner  above 
directed,  for  one  hundred  years ;  as  I  hope  it  will  have 
been  found  that  the  institution  has  had  a  good  effect 
on  the  conduct  of  youth,  and  been  of  service  to  many 
worthy  characters  and  useful  citizens.  At  the  end  ot 
this  second  term,  if  no  unfortunate  accident  has  pre- 
vented the  operation,  the  sum  will  be  four  millions  and 
sixty-one  thousand  pounds  sterling,  of  which  I  leave 
one  million  and  sixty-one  thousand  pounds  to  the  dis- 
position and  management  of  the  inhabitants  of  the 
\o\vn  of  Boston,  and  the  three  millions  to  the  disposi- 
tion of  the  government  of  the  state — not  presuming  to 
carry  my  views  farther. 

All  the  directions  herein  given  respecting  the  dispo- 
sition and  management  of  the  donation  to  the  inhabit- 
ants of  Boston,  I  would  have  obser\'ed  respecting  that 
to  the  inhabitants  of  Philadelphia;  only,  as  Philadel- 
phia is  incorporated,  I  request  the  corporation  of  that 
city  to  undertake  the  management,  agreeable  to  the 
said  directions :  and  I  do  hereby  vest  them  with  full 
and  ample  powers  for  that  purpose.  And  having  con- 
sidered that  the  covering  its  ground-plat  with  buildings 
and  pavements,  which  ^arry  off  most  of  the  rain,  and 

proven^ 


i.irr.  or   dr.   riMNKiiv.  ir»;> 

prevent  its  soaking  into  the  earth,  and  renewing  and  pu- 
rifying the  springs^  whence  the  water  of  the  wells  must 
gradually  grow  worse,  and  in  time  be  unfit  for  use,  as  I 
find  hae  happened  in  all  old  cities ;.  I  recommend,  that, 
at  the  end  of  the  first  hundred  years,  if  not  done  be- 
fore, the  corporation  of  the  city  employ  a  part  of  the 
hundred    thousand  pounds  in  bringing  by  pipes  the 
water  of  Wissahickon-creek  into  the  town,  so  as  to 
supply  the  inhabitants,  which  I  apprehend  may  be  done 
without  great  difficulty,  the  level  of  that  creek  being 
much  above  that  of  the  cit}',  and  may  be  made  higher 
by  a  dam.     I  also  recommend  making  the  Schu}'lkil 
completely  navigable.    At  the  end  of  the  second  hun- 
dred years,  I  would  have  the  disposition  of  the  fbar 
millions  and  sixty-one  thousand  pounds   divided  be- 
tween the  inhabitants  of  the  city  of  Philadelphia  and 
the  government  of  Pennsylvania,  in  the  same  manner' 
as  herein  directed  with  resp/ect  to  that  of  the  inhabit* 
ants  of  Boston  and  the  government  of  Massachusetts. 
It  is  my  desire  that  this  institution  should  take  place, 
and  begin  to  operate  within  one  year  after  my  decease, 
for  which  purpose  due  notice  should  be  publicly  given, 
previous  to  the  expiration  of  that  year,  that  those  for 
whose  benefit  this  establishment  is  intended  may  make 
thei/  Tespective  applications :  and  I  hereby  direct  my 
executors, 'the  survivor  or  survivors  of  them,  within 
six  months  after  my  decease,  to  pay  over  the  said  sum 
of  two  thousand  pounds  sterling  to  such  persons  as 
shall  be  duly  appointed  by  the  select  men  of  Boston, 
and  the  corporation  of  Philadelphia,  to   receive  and 
take  charge  of  their  respective  sums  of  one  thousand 
pounds  each,  for  the  purposes  aforesaid.     Considering 
the  accidents  to  which  all  human  affairs  and  projects 
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are  subject  in  such  a  length  of  time^  I  have^  perhaps^ 
too  much  flattered  myself  with  a  vain  fancy^  that  these 
dispositions^  if  carried  into  execution,  will  be  con- 
tinued without  interruption,  and  have  the  effects  pro- 
posed: I  hope,  however,  that  if  the  inhabitants  of 
the  two  cities  should  not  think  fit  to  undertake  the 
execution,  they  will  at  least  accept  the  offer  of  these 
donations,  as  a  mark  of  my  good  will,  token  of  my 
gratitude,  and  testimony  of  my  desire  to  be  useful  to 
them  even  after  my  departure.  I  wish,  indeed,  that 
they  may  both  undertake  to  endeavour  the  execution 
of  my  project,  because  I  think,  that,  though  unfore- 
seen difBculties  may  arisci  expedients  will  be  found  to 
remove  them,  and  the.  scheme  be  found  practicable.  If 
one  of  them  accepts  the  money  with  the  conditions, 
and  the  other  refuses,  my  will  then  is,  that  both  sums  be 
given  to  the  inhabitants,  of  the  city  accepting ;  the 
whole  to  be  applied  to  the  same  purposes,  and  under 
the  same  regulations  directed  for  the  separate  parts ; 
and,  if  both  refuse,  the  money  remains  of  course  in 
the  mass  of  my  estate,  and  it  is  to  be  disposed  of  there- 
with^ according  to  my  will  made  the  seventeenth  day 
of  July,  1788. 

My  fine  crab-tree  walking-stick,  with  a  gpld  head 
curiously  wrought  in  the  form  of  the  cap  of  Liberty, 
I  give  to  my  friend,  and  the  friend  of  mankind,.  General 
Washington.  If  it  was  a  sceptre,  he  has  merited  it, 
and  would  become  it. 


•••>■ 
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JT  nuttf  not  be  vmproper  to  present  the  reader  with  the 
following  extract  from  the  preface  to  the  first  edition  if 
Dr.  Franklin^s  papers  on  electricity,  which,  as  we  have 
stated  in  the  advertisement,  formed  a  pamphlet  only. 

*^  The  following  observations  and  experiments  were  not 
drawn  up  with  a  view  to  their  being  made  public,  but  were 
wmmvnicated  at  different  times,  and  most  of  them  in  let" 
ters,  written  on  various  topics,  as  matters  only  of  private 
amusement. 

''  But  some  persons,  to  whom  they  were  read,  and  who 
had  themselves  been  conversant  in  electrical  disquisitions, 
were  of  opinion,  they  contained  so  many  curious  and  inte^ 
resting  particulars  relative  to  this  affair,  that  it  would  be 
doing  a  kind  of  injustice  to  the  public,  to  confine  them 
solely  to  the  limits  of  a  private  acquaintance. 

**  I%f  editor  teas  therefore  prevailed  upon  to  commit 
tuch  extracts  of  letters  and  other  detached  pieces  as  were 
in  his  hands  to  the  press,  without  waiting  for  the  ingenious 
author^s permission  so  to  do;  and  this  was  done  with  the 
less  hesitation,  as  it  was  apprehended  the  authors  engage^ 
ments  in  other  affairs  would  scarce  afford  him  leisme  to 
give  the  public  his  ructions  and  experiments  on  tlte  sulh- 
ject,  finished  with  tliat  care  and  precision,  of  which  the 
treatise  before  us  shows  he  is  alike  studious  and  capable.** 

With  respect  to  the  general  merit  and  originality  of  the 
experiments  and  hypothesis  of  Dr.  Franklin,  as  described 
and  explained  in  these  letters,  thefollozenng  isrthe  testimo^ 
ny  of  one  of  the  first  natural  philosophers  of  his  age — the 
late  Dr.  Priestly,  in  his  History  of  Electricity. 

^  Nothing 
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mcnts  on  your  side  the  water^  it  is  probable  some  one 
or  other  has  hit  on  the  same  observations.  For  my 
own  part,  I  never  was  before  engaged  in  any  study 
that  so  totally  engrossed  my  attention  and  my  time  as 
this  has  lately  done;  for  what  with  making  experi- 
ments when  I  can  be  alone^  and  repeating  them  to  my 
friends  and  acquaintance,  who,  from  the  novelty  of 
the  thing,  come  continually  in  crouds  to  see  them,  I 
have,  during  some  months  past,  had  little  leisure  for 
any  thing  else. 

I  am^  8cc. 

B.  FRANKLIN. 


TO  PETER  COLLINSON,  ESQ.  F.  R.  S.  LONDON. 

fTonderful  Effect  of  Points, — Positive  and  negatite  Electricity. 
— Electrical  Kiss,-^Counterfeit  Spider. 'Simple  and  commo- 
dious  electrical  Machine. 

SiR>  Philadelphia,  July  11,  1747. 

IN  my  last  1  informed  you  that,  in  pursuing  our 
electrical  enquiries,  we  had  observed  some  particular 
phenomena,  which  we  looked  upon  to  be  new,  and  of 
which  i  promised  to  give  you  some  account,  though 
I  apprehended  they  might  not  possibly  be  new  to  you, 
as  so  many  hands  are  daily  employed  in  electrical  ex- 
periments on  your  side  the  water,  some  or  other  of 
which  would  probably  hit  on  the  same  observations. 

Tlie 
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The  first  is  the  wonderful  effect  of  pointed  bodies, 
both  in  drawing  off  and  throwing  off  the  electrical  fire. 
For  example. 

Place  an  iron  shot  of  three  or  four  inches  diameter 
on  the  mouth  of  a  clean  dry  glass  bottle.  By  a  fine 
silken  thread  from  the  cieling,  right  over  the  mouth  of 
the  bottle,  suspend  a  small  cork-ball,  about  the  big- 
ness of  a  marble ;  the  thread  of  such  a  length,  as  that 
the  cork-ball  may  rest  against  the  side  of  the  shot. 
Electrify  the  shot,  and  the  ball  will  be  repelled  to  the 
distance  of  four  or  five  inches,  more  or  less,  according 
to  tlie  quantity  of  electricity. — When  in  this  state,  if 
you  present  to  the  shot  the  point  of  a  long^  slender, 
sharp  bodkin,  at  six  or  eight  inches  distance,  the  repel- 
lency  is  instantly  destroyed,  and  the  cork  flies  to  the 
shot.  A  blunt  body  must  be  brought  within  an  inch, 
and  draw  a  spark  to  produce  the  same  effect.  To  prove 
that  the  electrical  fire  is  drawn  off  by  the  point,  if  you 
take  the  blade  of  the  bodkin  out  of  the  wooden  han- 
dle, and  fix  it  in  a  stick  of  sealing-wax,  and  then  pre- 
sent it  at  the  distance  aforesaid,  or  if  you  bring  it  very 
near,  no  such  effect  follows;  but  sliding  one  finger 
along  the  wax  till  you  touch  the  blade,  and  the  ball 
flies  to  the  shot  immediately. — If  you  present  the  point 
in  the  dark,  you  will  see,  sometimes  at  a  foot  distance 
and  more,  a  light  gather  upon  it,  like  that  of  a  fire- 
fly, or  glow-worm ;  the  less  sharp  the  point,  the  nearer 
you  must  bring  it  to  observe  the  light ;  and  at  what- 
ever distance  you  see  the  light,  you  may  draw  off  the 
electrical  fire,  and  destroy  the  repellency. — If  a  cork- 
ball  so  suspended  be  repelled  by  the  tube,  and  a  point 
be  presented  quick  to  it,  though  at  a  considerable  dis- 
tance, it  is  surprising  to  see  how  suddenly  it  flies  back 

z  2  to 


17'2   PAPERS  ON  PHILOSOPHICAL  SUBJECTS. 

to  the  tube.  Points  of  wood  will  do  near  as  well  as 
those  of  iron,  provided  the  wood  is  not  dry ;  for  per- 
fectly dry  wood  will  no  more  conduct  electricity  than 
sealing-wax. 

To  shew  that  points  will  throzc  off*  as  well  as  drai0 
off  the  electrical  fire ;  lay  a  long  sharp  needle  upon  the 
sliot>  and  you  cannot  electrise  the  shot  so  as  to  make 
it  repel  the  cork-ball. — Or  fix  a  needle  to  the  end  of  a 
suspended  gun-barrel,  or  iron-rod,  so  as  to  point  be- 
yond it  like  a  little  bayonett;  and  while  it  remains 
there,  the  gun-barrel,  or  rod,  cannot  by  applying  the 
tube  to  the  other  end  be  electrised  so  as  to  give  a  sparky 
the  fire  continually  running  out  silently  at  the  point. 
In  the  dark  you  may  see  it  make  the  same  appearance 
as  it  does  in  the  case  before-mentioned. 

The  repcllency  between  the  cork-ball  and  the  shot  is 
likewise  destroyed.  1.  By  sifting  fine  sand  on  it;  this 
does  it  gradually.  2.  By  breathing  on  it.  3.  By 
making  a  smoke  about  it  from  burning  wood  J.  4.  By 
candle-light,  even  though  the  candle  is  at  a  foot  dis- 
tance: 


*  This  power  of  points  to  fftrotr  o^-the  electrical  fire,  was  first  coiuniQ- 
iiicaled  to  mc  by  my  ingenious  friend  Mr.  Tiionias  llopkinson,  since  de^ 
ceased,  whose  virtue  and  integrity,  in  every  station  of  life,  public  and 
private,  will  ever  make  his  memory  dear  to  those  who  knew  him,  and 
liJiew  how  to  value  hiui. 

t  This  was  Mr.  Hopkinson*s  experiment,  made  with  an  expectation  of 
drawinp:  a  more  sharp  and  powerful  spark  fro.u  the  point,  as  from  a  kind 
of  focus,  and  be  was  surpriMcd  to  find  littk*  or  none. 

X  We  suppose  every  pnrticU*  of  sand,  moisture,  or  smoke,  being  first  at- 
tracted and  then  repelled,  carries  oil'  wiih  it  a  pi»rlion  of  the  electrical 
fire  ;  bi:i  lhi!t  th?  same  still  subsists  in  those  particles,  till  they  comrouiii- 
CHte  it  to  something  else,  and  that  it  is  never  really  destroy edi     So  whea. 

water 
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tance:  these  do  it  suddenly. — ^The  light  o  bright 
coal  from  a  wood  fire ;  and  the  light  of  a  red-hot  iron 
do  it  likewise ;  but  not  at  so  great  a  distance.  Smoke 
from  dry  rosin  dropt  on  hot  iron,  does  not  destroy  the 
repellency ;  but  is  attracted  by  both  shot  and  cork-ball^ 
forming  proportionable  atmospheres  round  them,  mak- 
ing them  look  beautifully,  somewhat  like  some  of  the 
figures  in  Burnet's  or  Winston's  Theory  of  the  Earth. 

N.  B.  This  experiment  should  be  made  in  a  closet, 
where  the  Jiir  is  very  still,  or  it  will  be  apt  to  fail. 

The  light  of  the  sun  thrown  strongly  on  both  cork 
and  shot  by  a  looking-glass  for  a  long  time  together, 
does  not  impair  the  repellency  in  the  least.  This  dif- 
ference between  fire-light  and  sun-light  is  another  thing 
that  seems  new  and  extraordinary  to  us*. 

We  had  for  some  time  been  of  opinion,  that  the 
electrical  fire  was  not  created  by  friction,  but  collected, 
being  really  an  element  diffused  among,  and  attracted 
by  other  matter,  particularly  by  water  and  metals. 
We  had  even  discovered  and  demonstrated  its  aflSux 
to  the  electrical  sphere,  as  well  as  its  eflSux,  by  means 
of  little  light  windmill-wheels  made  of  stiff  paper  vanes, 
fixed  obHquely,  and  turning  freely  on  fine  wire  axes. 


water  IsthrowD  on  common  Are,  we  do  not  imagine  the  clement  is  thereby 
destroyed  or  annihilated,  but  only  dispersed,  each  particle  of  water  car- 
rying off  in  vapour  its  portion  of  the  fire,  which  it  had  attracted  and  at- 
tached  to  itself. 

*  This  different  effect  probably  did  not  arise  from  any  difference  in  the 
light,  but  rather  from  the  particles  separated  from  the  candle,  being  first 
attracted  and  then  repelled,  carrying  off  the  electric  matter  with  them ; 
and  from  the  rarefying  the  air,  between  the  glowing  coal  or  red-hot  iron, 
and  the  electrised  shot,  through  which  rarefied  air  the  electric  fluid  could 
more  readily  pass. 

z  3  Also 
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Also  by  little  wheels  of  the  same  matter^  but  formed 
like  watcr-wheels.  Of  the  disposition  and  application 
of  which  wheels,  and  the  various  phenomena  resulting, 
I  could,  if  I  had  time,  fill  you  a  sheet*.  The  impos. 
sibility  of  electrising  one's  self  (though  standing  on 
wax)  by  rubbing  the  tube,  and  drawing  the  fire  from 
it ;  and  the  manner  of  doing  it,  by  passing  the  tube 
near  a  person  or  thing  standing  on  the  floor,  &c.  had 
also  occurred  to  us  some  months  before  Mr.  Watson's 
ingenious  Sequel  came  to  hand,  and  these  were  some 
of  the  new  things  I  intended  to  have  communicated 
to  you. — But  now  I  need  only  mention  some  particu- 
lars not  hinted  in  that  piece,  with  our  reasonings  there- 
upon :  though  perhaps  the  latter  might  well  enough 
be  spared. 

1 .  A  person  standing  on  wax,  and  rubbing  the  tube, 
and  another  person  on  wax  drawing  the  fire,  they  will 
both  of  them  (provided  they  do  not  stand  so  as  to 
touch  one  another)  appear  to  be  electrised,  to  a  per- 
son standing  on  the  floor;  that  is,  he  will  perceive  a 
spark  on  approaching  each  of  them  with  his  knuckle. 

2.  But  if  the  persons  on  wax  touch  one  another 
during  the  exciting  of  the  tube,  neither  of  them  will 
appear  to  be  electrised. 

3.  If  they  touch  one  another  after  exciting  the  tube, 
and  drawing  the  fire  as  aforesaid,  there  will  be  a  stron- 
ger spark  between  them  than  was  between  either  of 
them  and  the  person  on  the  floor. 


*  These  experiments  widi  the  wheels^  were  made  and  commnnicated 
to  me  by  mj  worthy  and  ingenious  friend  Mr.  Philip  Syng  -,  but  we  after- 
wards discovered  that  the  motion  of  those  wheels  was  not  owing  to  anj 
afflux  or  eflSox  of  the  electric  fluids  but  to  TArioni  drcimiiUuiCQt  of  attrac- 
tion and  repokkm*    1750. 

4.  After 
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4.  After  such  strong  sparky  neither  of  them  discover 
any  electricity. 

These  appearances  we  attempt  to  account  for  thus : 
We  suppose^  as  aforesaid^  that  electrical  fire  is  a  com- 
mon element,  of  which  every  one  of  the  three  persons 
abovementioned  has  his  equal  share,  before  any  opera- 
tion is  begun  with  the  tube.  A,  who  stands  on  wax 
and  rubs  the  tube,  collects  the  electrical  fire  from 
himself  into  the  glass ;  and  his  communication  with 
the  common  stock  being  cut  off  by  the  wax,  his  body 
is  not  again  immediately  supplied.  £,  (who  stands 
on  wax  likewise)  passing  his  knuckle  along  near  the 
tube,  receives  the  fire  which  was  collected  by  the  glass 
from  A\  and  his  communication  with  the  common 
stock  being  likewise  cut  off,  he  retains  the  additional 
quantity  received. — To  C,  standing  on  the  floor,  both 
appear  to  be  electrised :  for  he  having  only  the  middle 
quantity  of  electrical  fire,  receives  a  spark  upon  ap- 
proaching By  who  has  an  over  quantity;  but  gives 
one  to  Ay  who  has  an  under  quantity.  If  A  and  B 
approach  to  touch  each  other,  the  spark  is  stronger, 
because  the  difference  between  them  is  greater :  After 
such  touch  there  is  no  spark  between  either  of  them 
and  C,  because  the  electrical  fire  in  all  is  reduced  to 
the  original  equality.  If  they  touch  while  electrising, 
the  equality  is  never  destroyed,  the  fire  only  circulat- 
ing. Hence  have  arisen  some  new  terms  among  us ; 
we  say  B,  (and  bodies  like  circumstanced)  is  electrised 
positively  \  A,  negatively.  Or  rather,  B  is  electrised 
plus\  Ay  minus.  And  we  daily  in  our  experiments 
electrise  bodies  phs  or  minus,  as  we  think  proper. — To 
electrise  plus  or  minusy  no  mpre  needs  to  be  known 
than  this,  that  the  parts  of  the  tube  or  sphere  that  are 

z  4  rubbed, 
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ruhbei  do,  in  the  instant  of  the  friction,  attract  th« 
electrical  fire,  and  therefore  take  it  from  the  thing 
rubbing:  the  same  parts  immediately,  as  the  friction 
upon  them  ceases,  are  disposed  to  give  the  fire  they 
Iiave  received,  to  any  body  that  has  less.  Thus  you 
may  circulate  it,  as  Mr.  Watson  has  shewn ;  you  may 
also  accumulate  or  subtract  it,  upon,  or  from  any  body, 
as  you  connect  that  body  with  the  rubber  or  with  the 
receiver,  the  communication  with  the  common  stock 
being  cut  off.  We  think  that  ingenious  gentleman 
was  deceived  when  he  imagined  (in  his  Sequel)  that  the 
electrical  fire  came  down  the  wire  from  the  cieling  to 
the  gun-barrel,  thence  to  the  sphere,  and  so  electrised 
the  machine  and  the  man  turning  the  wheel,  &c.  We 
suppose  it  was  driven  off',  and  not  brought  on  through 
that  wire ;  and  that  the  machine  and  man,  8cc.  were 
electrised  minus ;  t.  e,  had  less  electrical  fire  in  them 
than  things  in  common. 

As  the  vessel  is  just  upon  sailing,  I  cannot  give  you 
go  large  an  account  of  American  electricity  as  I  in- 
tended :  I  shall  only  mention  a  few  particulars  more.— 
We  find  granulated  lead  better  to  fill  the  phial  with, 
than  water,  being  easily  warmed,  and  keeping  warm 
and  dry  in  damp  air. — We  fire  spirits  with  the  wire  of 
the  phial.— We  light  candles,  just  blown  out,  by  draw- 
ing a  spark  among  the  smoke  between  the  wire  and 
snuffers. — ^We  represent  lightning,  by  passing  the  wire 
in  the  dark,  over  a  china  plate  that  has  gilt  flowers,  or 
applying  it  to  gilt  frames  of  looking-glasses,  &c. — Wc 
electrise  a  person  twenty  or  more  times  running,  with 
a  touch  of  the  finger  on  the  wire,  thus :  He  stands  on 
wax.  Give  him  the  electrised  bottle  in  his  hand. 
Touch  the  wire  with  your  finger,  and  then  touch  his 

hand 
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hand  or  face ;  there  are  sparks  every  time*. — We  en- 
crease  the  force  of  the  electrical  kiss  vastly,  thus :  Let 
A  and  £  stand  on  wax  \  ox  A  on  wax^  and  J5  on  the 
floor ;  give  one  of  them  the  electrised  phial  in  hand ; 
let  the  other  take  hold  of  the  wire ;  there  will  be  a 
small  spark ;  but  when  their  lips  approach,  they  will  be 
struck  and  shock*d.  The  same  if  another  gentleman 
and  lady,  C  and  £),  standing  also  on  wax,  and  joining 
hands  with  A  and  B,  salute  or  shake  hands.  We  sus- 
pend by  fine  silk  thread  a  counterfeit  spider,  made  of  a 
small  piece  of  burnt  cork,  with  legs  of  linnen  thread, 
and  a  grain  or  two  of  lead  stuck  in  him,  to  give  him 
more  weight.  Upon  the  table,  over  which  he  hangs, 
we  stick  a  wire  upright,  as  high  as  the  phial  and  wire, 
four  or  five  inches  from  the  spider :  then  we  animate 
him,  by  setting  the  electrified  phial  at  the  same  dis- 
tance on  the  other  side  of  him ;  he  will  immediately 
fly  to  the  wire  of  the  phial,  bend  his  legs  in  touching 
it,  then  spring  off,  and  fly  to  the  wire  in  the  table, 
thence  again  to  the  wire  of  the  phial,  playing  with  his 
legs  against  both,  in  a  very  entertaining  manner,  aj)- 
pearing  perfectly  alive  to  persons  unacquainted.  He 
will  continue  this  motion  an  hour  or  more  in  dry  wea- 
ther.— We  electrify,  upon  wax  in  the  dark,  a  book  that 
has  a  double  line  of  gold  round  upon  the  covers,  and 
then  apply  a  knuckle  to  the  gilding ;  the  fire  appears 
every  where  upon  the  gold  like  a  flash  of  lightning : 


*  By  taking  a  spark  from  the  wire,  the  electricitj  within  the  bottle  is 
diminished ;  the  outside  of  the  bottle  tlien  drawl  some  from  the  person 
holding  it,  and  leaves  him  in  the  negative  state.  Then  when  his  hand  or 
face  is  touched,  an  equal  quantity  is  restored  to  him  from  the  person 
toucliirig. 

3  not 
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not  upon  the  leather,  nor,  if  you  touch  the  leather  in- 
stead of  the  gold.  We  rub  our  tubes  with  buckskin, 
and  observe  always  to  keep  the  same  side  to  the  tube, 
and  never  to  sully  the  tube  by  handling;  thus  they 
work  readily  and  easily,  witliout  the  least  fatigue,  espe- 
cially if  kept  in  tight  pasteboard  cases,  lined  with  flan- 
nel, and  sitting  close  to  the  tube*.  This  I  mention, 
because  the  European  papers  on  electricity  ^equently 
speak  of  rubbing  the  tube  as  a  fatiguing  exercise.  Our 
spheres  are  fixed  on  iron  axes,  which  pass  through 
them.  At  one  end  of  the  axis  there  is  a  small  handle, 
with  which  you  turn  the  sphere  like  a  common  grind- 
stone. This  w^  find  veiy  commodious,  as  the  machine 
takes  up  but  little  room,  is  portable,  and  may  be  en- 
closed in  a  tight  box,  when  not  in  use.  It  is  true,  the 
sphere  does  not  turn  so  swift  as  when  the  great  wheel 
is  used :  but  swiftness  we  think  of  little  importance, 
since  a  few  turns  will  charge  the  phial,  &c.  suffi- 
ciently f. 

I  am,  &c« 

B.  FRANKLIN. 


*  Our  tubes  are  made  here  of  green  gla&s,  97  or  50  inches  long,  as  big 
A'-  CM\  be  grasped. 

^  'Diis  simple  easily-made  machine  was  a  contrivance  of  Mr.  Syng's. 
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TO  PETER  COLLINSON^  ESQ.  F.  R.  S.  LONDON. 

Observations  on  the  Leyden  Bottle,  xvith  Experiments  proving  the 
different  electrical  State  of  its  different  Surfaces, 

Sib,  P/iiladelphia,  Sept.  I,  1747. 

THE  necessary  trouble  of  copying  long  letters, 
which,  perhaps,  when  they  come  to  your  hands,  may 
contain  nothing  new,  or  worth  your  reading,  (so  quick 
is  the  progress  made  with  you  in  electricity)  half  dis* 
courages  me  from  writing  any  more  on  that  subject. 
Yet  1  cannot  forbear  adding  a  few  observations  on  M. 
Muschenbroek's  wonderful  bottle. 

1 .  The  non-electric  contained  in  the  bottle  differs^ 
when  electrised,  from  a  non-electric  electrised  out  of 
the  bottle,  in  this:  that  the  electrical  fire  of  the  latter 
is  accumulated  on  its  surfacey  and  forms  an  electrical 
atmosphere  round  it  of  considerable  extent;  but  the 
electrical  fire  is  crowded  into  the  substance  of  the  for- 
mer, the  glass  confining  it*. 

2.  At  the  same  time  that  the  wire  and  the  top  of 
the  bottle,  &c.  is  electrised  positively/  or  plus,  the  bot- 
tom of  the  bottle  is  electrised  negatiieli/  or  mintis,  in 


*  See  this  opinion  rectified  in  $  16  and  17  of  the  next  letter.  The  fire 
in  the  bottle  wai  found  by  subsequent  experiments  not  to  be  contained 
in  the  non-e1e£tric«  but  in  the  glass,    1748. 

excict 
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exact  proportion  :  t.  e.  whatever  quantity  of  electrical 
fire  is  ihro>vn  in  at  the  top,  an  equal  quantity  goes  out 
ol*  the  bottom*.  To  understand  this,  suppose  the  com- 
mon quantity  of  electricity  in  each  part  of  the  bottle, 
before  the  operation  begins,  is  equal  to  20;  and  at 
every  stroke  of  the  tube,  suppose  a  quantity  equal  to 
1  is  thrown  in ;  then,  after  the  first  stroke,  the  quan- 
tity contained  in  the  wire  and  upper  part  of  the  bottle 
will  he  21,  in  the  bottom  IQ.  After  the  second,  the 
upper  part  will  have  22,  the  lower  18,  and  so  on,  till, 
after  20  strokes,  the  upper  part  will  have  a  quantity  of 
electrical  fire  equal  to  40,  the  lower  part  none :  and 
then  the  operation  ends :  for  no  more  can  be  thrown 
into  the  upper  part,  when  no  more  can  be  driven  out 
of  the  lower  part.  If  you  attempt  to  throw  more  in, 
it  is  spewed  back  through  the  wire,  or  flies  out  in  loud 
Clacks  through  the  sides  of  the  bottle. 

:),  The  equilibrium  cannot  be  restored  in  the  bottle 
by  luKui'd  communication  or  contact  of  the  parts ;  but 
it  must  be  done  by  a  communication  formed  without 
the  bottle,  between  the  top  and  bottom,  by  some  non- 
electric, touching  or  approaching  both  at  the  same 
time ;  in  which  case  it  is  restored  with  a  violence  and 
quickness  inexpressible;  or,  touching  each  alternately, 
in  which  case  the  equilibrium  is  restored  by  degrees. 

4.  As  no  more  electrical  fire  can  be  thrown  into  the 
top  of  the  bottle,  when  all  is  driven  out  of  the  bot- 


*  What  is  said  here,  and  after,  of  Uie  top  and  hoitim  of  the  bottlcj  it 
true  of  tlic  iniidt  aad  ouuide  surfaces,  and  should  have  been  so  ex« 
pressed. 

torn. 
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torn,  SO  in  a  bottle  not  yet  electrised,  none  can  be 
thrown  into  the  top,  when  none  can  get  out  at  the 
bottom ;  which  happens  eitlier  w  hen  the  bottom  is  too 
thick,  or  when  the  bottle  is  placed  on  an  electric  per 
If.  Again,  when  the  bottle  is  electrised,  but  little  of 
the  electrical  iire  can  be  drazcn  out  from  the  top,  by 
touching  the  wire,  unless  an  equal  quantity  can  at  the 
same  time  get  in  at  the  bottom*.  Thus,  place  an 
electrised  bottle  on  clean  glass  or  dry  wax,  and  you 
will  not,  by  touching  the  wire,  get  out  the  fire  from 
the  top.  Place  it  on  a  non-electric,  and  touch  the 
wire,  you  will  get  it  out  in  a  short  time ;  but  soonest 
when  vou  form  a  direct  communication  as  above. 

So  wonderfully  are  these  two  sUites  of  i*lectricity, 
the  plus  and  miiuis,  combined  and  balanced  in  this 
miraculous  bottle!  situated  and  related  to  each  other 
in  a  manner  that  I  can  by  no  means  comprehend !  (f  it 
were  possible  that  a  bottle  should  in  one  part  contain  a 
quantity  of  air  strongly  comprest,  and  in  another  part 
a  perfect  vacuum,  we  know  the  equilibrium  would  be 
instantly  restored  xcithiii.  But  here  we  have  a  bottle 
containing  at  the  same  time  a  plenum  of  electrical  fire, 
and  a  vacuum  of  the  same  fire ;  and  yet  the  equilibrium 
cannot  be  restored  between  them  but  by  a  comumui- 
cfition  without!  though  the  plenum  presses  violently  to 
expand,  and  the  hungry  vacuum  seems  to  attract  as 
violently  in  order  to  be  filled. 

5.  Tlie  shock  to  tiie  nerves  (or  convulsion  rather)  i^ 
occasioned  by  the  sudden  passing  of  the  fire  through 
the  body  in  its  way  from  the  top  to  the  bottom  oF  the 


*  Sec  ibc  preceding  notej  relating  to  top  and  buUom. 

bottle. 
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bottle.  The  fire  takes  the  shortest*  course^  as  Mr. 
Watson  justly  observes:  But  it  docs  not  appear  from 
experiment  that  in  order  for  a  person  to  be  shocked, 
a  communication  with  the  floor  is  necessary:  for  he 
that  holds  the  bottle  with  one  hand,  and  touches  the 
wire  with  the  other,  will  be  shocked  as  much,  though 
his  shoes  be  dry,  or  even  standing  on  wax,  as  other« 
wise.  And  on  the  touch  of  the  wire,  (or  of  the  gun- 
barrel,  which  is  the  same  thing)  the  fire  does  not  pro- 
ceed from  the  touching  finger  to  the  wire,  as  is  sup- 
posed, but  from  the  wire  to  the  finger,  and  passes 
through  the  body  to  the  other  hand,  and  so  into  the 
bottom  of  the  bottle. 

Experiments  confirming  the  abote^ 

EXPERIMENT    I. 

Place  an  electrised  phial  on  wax ;  a  small  cork-ball 
suspended  by  a  dry  silk  thread  held  in  your  hand,  and 
brought  near  to  the  wire,  will  first  be  attracted,  and 
then  repelled :  when  in  this  state  of  repellency,  sink 
your  hand,  that  the  ball  may  be  brought  towards  the 
bottom  of  the  bottle;  it  will  be  there  instantly  and 
strongly  attracted,  till  it  has  parted  with  its  fire. 

If  the  bottle  had  a  positive  electrical  atmosphere,  as 
well  as  the  wire,  an  electrified  cork  would  be  repelled 
from  one  as  well  as  from  the  other. 

EXPERIMENT    II. 

Fig.  1.  From  a  bent  wire  (a)  sticking  in  the  table, 
let  a  small  linen  thread  (b)  hang  down  within  half 


*  Other  circunutancei  being  equtl. 

an 
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nn  inch  of  the  electrised  phial  (c).  Touch  the  wire 
or  the  phial  repeatedly  with  your  finger,  and  at  every 
touch  you  will  see  the  thread  instantly  attracted  by 
the  bottle.  (This  is  best  done  by  a  vinegar  cruet,  or 
some  such  bellied-bottle).  As  soon  as  you  draw  any 
fire  out  from  the  upper  part,  by  touching  the  wire,  the 
lower  part  of  the  bottle  draws  an  equal  quantity  in  by 
tlie  thread. 

EXPERIMENT    III. 

Fig.  2.  Fix  a  wire  in  the  lead,  with  which  the  bot- 
tom of  the  bottle  is  armed  (d)  so  as  that  bending  up- 
wards, its  ring-end  may  be  level  with  the  top  or  ring- 
end  of  the  wire  in  the  cork  (e)  and  at  three  or  four 
inches  distance.  Then  electrise  the  bottle,  and  place 
it  on  wax.  If  a  cork  suspended  by  a  silk  thread  (/) 
hang  between  these  two  wires,  it  will  play  incessantly 
from  one  to  the  other,  till  the  bottle  is  no  longer  elec- 
trised ;  that  is,  it  fetches  and  carries  fire  firom  the  top 
to  the  bottom  *  of  the  bottle,  till  the  equilibrium  is 
restored. 

EXPERIMENT    IV. 

Fig.  3.  Place  an  electrised  phial  on  wax;  take  a 
wire  (g)  in  form  of  a  C,  the  ends  at  such  a  distance 
when  bent,  (as  that  the  upper  may  touch  the  wire  of 
the  bottle,  when  the  lower  touches  the  bottom :  stick 
the  outer  part  on  a  stick  of  sealing-wax  (h),  which 
will  serve  as  a  handle ;  then  apply  the  lower  end  to  the 
bottom  of  the  bottle,  and  gradually  bring  the  upper 


#    i.  e.  from  the  inside  to  the  outsi'lo. 

2  end 
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end  near  the  wire  in  the  cork.  The  consequence  is^ 
spark  follows  spark  till  the  equilibrium  is  restored. 
Touch  the  top  first,  and  on  approaching  the  bottom 
with  the  other  end,  you  have  a  constant  stream  of  fire 
from  the  wire  entering  the  bottle.  Touch  the  top  and 
bottom  together,  and  the  equilibrium  will  instantly 
be  restored,  the  crooked  wire  forming  tlie  communi- 
cation. 

EXPERIMENT   V. 

Fig.  4.  Let  a  ring  of  thin  lead,  or  paper,  surround 
a  bottle  (i)  even  at  some  distance  from  or  above  the 
bottom.  From  that  ring  let  a  wire  proceed  up,  till  it 
touch  the  wire  of  the  cork  (k),  A  bottle  so  fixt  can- 
not by  any  means  be  electrised:  the  equilibrium  is 
never  destroyed :  for  while  the  communication  between 
the  upper  and  lower  parts  of  the  bottle  is  continued 
by  the  outside  wire,  the  fire  only  circulates :  what  is 
driven  out  at  bottom,  is  constantly  supplied  from  the 
top*.  Hence  a  bottle  cannot  be  electrised  that  is  foul 
or  moist  on  the  outside,  if  such  moisture  continue  up 
to  the  cork  or  wire. 

EXPERIMENT    VI. 

l^lace  a  man  on  a  cake  of  wax,  and  present  him  the 
wire  of  the  electrified  phial  to  touch,  you  standing  on 
the  floor,  and  holding  it  in  your  hand.  As  often  as 
he  touches  it,  he  will  be  electrified  plus;  and  any  one 
standing  on  the  floor  may  draw  a  spark  from  him.  The 
fire  in  this  experiment  passes  out  of  the  wire  into  him  ; 


*  See  Uie  preceding  note,  relating  to  top  and  boHonu 

and 


ELECTRICITY.  185 

md  at  the  same  time  out  of  your  hand  into  the  bottom 
of  the  bottle. 

EXPERIMENT  VII. 

Give  him  the  electrical  phial  to  hold ;  and  do  you. 
V)tich  the  wire ;  as  often  as  you  touch  it  he  will  be 
•electrified  minus,  and  may  draw  a  spark  from  any  one 
standing  on  the  floor.'  The  fire  now  passes  from  the. 
wire  to  you,  and  from  him  into  the  bottom  of  the  bot- 
tle. 

EXPERIMENT   VIII. 

Lay  two  books  on  two  glasses,  back  towards  •  back^ 
two  or  three  inches  distant.  Set  the  electrified  phial 
on  one,  and  then  touch  the  wire ;  that  book  will  be 
electrified  minus ;  the  electrical  fire  being  drawn  out  of 
it  by  the  bottom  of  the  bottle.  Take  off  the  bottle, 
and  holding  it  in  your  hand,  touch  the  other  with  the 
wire ;  that  book  will  be  electrified  plus ;  the  fire  passing 
into  it  from  the  wire,  and  the  bottle  at  the  same  time 
supplied  from  your  hand.  A  suspended  small  cork-ball 
will  play  between  these  books  till  the  equilibrium  is  re- 
stored. 

EXPERIMENT  IX. 

When  a  body  is  electrised  plus,  it  will  repel  a  posi- 
tively electrified  feather  or  small  cork-ball.  WTien  mi- 
nus (or  when  in  the  common  state)  it  will  attract  them, 
but  stronger  when  minus  than  when  in  the  common 
state,  the  difference  being  ^eater. 

EXPERIMENT    X. 

Though,  as  in  Experiment  VI,  a  man  standing  on 
wax  may  be  electrised  a  number  of  times  by  repeatedly 
touching  the  wire  of  an  electrised  bottle  (held  in  the 

VOL.  I.  2  a  Jian4 
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band  of  one  standiiig  n^^m^Amrylmmamwm^  ihe  fiv 
from  the  wire  each  time :  yet  holding  it  in  his  nvft. 
hand,  and  touching  ^fiui  wkc,  fhongli  he  draws  a  strong' 
fipark,  and  is  fioleiitly  Aoehcd,  no  elcdricitj  wamixm 
in  him ;  the  fifO  only  pWBg  dnos^  tdflSy  bom  tbt 
upper  to  the  lower  pivrt  of  the  hottk.  Observe.  lw£ore 
the  £bock«  to  let  mmt  OQ^  on  tlie  floor  toiK^h  Mw  to 
restore  the  i^iiilihriom  ifiliis  Itody ;  for  in  tidting  bM 
of  the  Wtom  of  the  .bottle^  he  sometiznes  becomes  f 
little  electrised  mnm,  which  will  continue  after  the 
shocks  as  would  also  any  fAv  dectricityi  which  he 
might  have  given  bim  be^ure  the  shock.  For  restoring 
the  eqiiiUbrinm  in  the  bottk^.  does  not  at  ell  afiect  the 
electricity  in  the  Biai>  thnm^  wbQm  the"  fire  i^asses ; 
that  eleetrici^  is  seitber  incretsed  nor.  dinvuM^ed* 

'ExtxitiirvirT  xi. 

The  passfiig  of  the  electrical  fire  from  the  upper  t^ 
the  lower  peirt*  of  die  l^ttle^  to  restore  the  equili- 
brium^ is  rendered  Strdngly '  visible  by  the  following 
pretty  experiment*  Take  a  book  whose  covering  is 
Hiletted  with  gold;  bend  a  wire  of  eight  or  ten  inches 
long,  in  tlie  form  of  (m)  Fig.  5;  sfip  it  on  the  end  of 
the  cox-er  of  the  book,  over  the  gold  line,  so  as  that  the 
shoulder  of  it  mty  press  upon  one  end  of  Ae  ^old ' 
line,  the  rhig  «p,  fcrikt  teaning^bwards  the  other  ettA 
of  the  4>ook.  Ley  iht  book  on  a  glass  car  iraacf ,  sndob 
the  other  end  of  the  goM  Maes  set  the  bowte  dectrisetf  r 


O  £.  e.  IVpoitlie  <Rtufe  to  the  ouluUe. 

t  Placing  di4  book  on  glim  or  wu  ia  not  neceiiary  to  protfnee  tfao  ap-^ 
pearance ;  it  li  ooljr  to  show  thrt  the  visible  dledhkhy  SMtfitoeght  ap 
from  the  coaiawa  elect  m  Jw  eiflK     * 

-    •  then 


then  heaA  the  springing  wire>  by  pressing  it  Vflth  a 
Hiek  of  wax  till  its  ring  approaches  the  ring  of  the 
bottle  wire^  instantly  there  is  a  strong  spark  and  stroke^ 
and  the  whole  line  of  gold,  which  completes  the  comnttir 
nicaticn,  between  the  top  and  bottom  of  the  bottle,  will 
appear  a  vivid  flame,  like  the  sharpest  lightning.  The 
closer  the  contact  betn^een  the  shoulder  of  the  wire^ 
And  the  gold  at  one  end  of  the  line,  and  between  the 
bottom  of  the  bottle  and  the  gold  at  the  other  end,  the 
better  the  ejfperiment  succeeds.  The  room  should  be 
darkened.  If  you  would  have  the  whole  filletttng 
round  the  cover  appear  in  fire  at  once,  let  the  bottle 
and  wire  touch  the  gold  in  the  diagonally  opposite  cor- 
ners. 

I  am,  &e. 

JJ.FRANldlW. 


TZ^ 


TO  PETER  COLLINSON^  ESg.    F.R.S.   X.ONDPK. 

L^ifdtB  Bottle  anaiysed.'^EUfctrieai  Bmttery.^^Ma^ifitA  Pic- 
Utrc.^Ekctncal  Whoel  or  Jick.-^Ekcinad  Ft 


Sib,  Phikddfhia,  174«. 

I  I.  THERE  will  be  the  same  explotnon  and  idiock 
if  the  eiectiified  phial  if  held  in  ene  haad  by  (he  hook, 
and  the  coating  taudied  with  the  other,  as  wlien  held 
by  the  coating,  and  toucbed  ai;  the  hook. 

2.  To  take  the  charged  phial  safely  by  the  hook,  and 
not  at  the  sane  tiaie  diminish  its  force,  it  most  first  be 
set  down  on  an  electric />e/'  se^ 

2  A  2  3.  The 
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3.  The  phial  will  be  electrified  as  strdngly^  if  heM 
})y  the  hook,  and  the  coating  applied  to  th^  globe  or 
tube ;  as  when  held  by  the  coatiiig>  and  the  hook  ap- 
plied*. 

4.  But  the  directum  of  the  electrical  fire  being  dif-' 
ferent  in  the  charging^  will  also  be  different  in  the  ex^ 
plosion.  The  bottle  cbiirged  through  the  hook^  will 
be  discharged  through  the  hook;  the  bottle  charged 
through  tlie  coating,  will  be  discharged  through  the 
coating,  and  not  otherways ;  for  tlie  fire  must  come 
out  the  same  way  it  went  in. 

5.  To  prove  this,  take  two  bottles  that  were  equally . 
charged  through  the  books,  one  in  each  hand :  bring 
their  hooks  near  each  other,  and  no  spark  or  shock 
will  follow ;  because  each  hook  is  disposed  to  give  fire>  * 
jind  neither  to  receive  it.  Set  one  of  the  bottles  down 
on  glass,  take  it  up  by  the  hook,  and  apply  its  coat- 
ing  to  the  hook  of  the  other;  then  there  will  be  an 
explosion  and  shock,  and  both  bottleS'  v^ill  be  dis- 
charged. 

(>.  Vary  the  experiment,  by  charging  two  phials- 
equally,  one  through  the  hook,  the  other  tlirbugh  the 
coating :  hold  that  by  the  coating  which  was  charged 
through,  the  hook ;  and  that  by  the  hook  which  waS' 
charged  through  the  coating :  apply  the  hook  of  the 
first  to  the  coating  of  the  other,  and  there  will  be  no 
shock  or  spark.  Set  that  down  on  glass  which  you 
held  by  the  hook,  take  it  up  by  the  .coating,  and  bring 
the  two  hooks  together :  a  spark  and  shock  will  follow,. 
and  both  phials  be  discharged. 


#  This  was  a  discovery  of  the  very  bgeniooa  Mr,  Kinatnley,  and  hj 
hiiu  comnuiiucated  to  me. 

la 
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\a  this  experiment  the  battks  are  totally  discharged^ 
or  the  equilibrium  within  them  restored.  The  abtmnd" 
ing  of  fire  in  one  of  the  hooks  (or  rather  in  ihe  inter- 
nal sur&ce  of  one  bottle)  being  exactly  equal  to  the 
wanting  of  the  other:  and  therefore,  as  each  bottle 
iias  in  itself  the  abounding  as  well  as  the  wanting,  the 
wanting  and  abounding  must  be  equal  in  each  bottle. 
See  §  8>  9>  10,  il.  But  if  a  man  holds  in  his' hands 
two  bottles,  one  folly  electrified,  the  other  Hot  at  all, 
and  brings  their  hooks  together,  he  has  but  half  a 
shocks  and  the  bottles  will  both  remain  half  electrified, 
the  one  being  half  discharged,  and  the  other  half 
charged. 

7.  Place  two  phials  equally  charged  on  a  table  at 
five  or  six  inches  distance.  Let  a  cork-bal]>  suspended 
by  a  silk  thread,  hang  between  them.  If  the  phials 
were  both  charged  through  their  hoOks,  the  cork, 
when  it  has  been  attracted  and  repelled  by  the  one, 
will  not  be  attracted,  but  equally  repelled  by  the 
other.  But  if  the  phials  were  charged,  the  one  through 
the  hook,  and  the  other*  through  the  coating,  the 
ball,  when  it  is  repelled  from  one  hook,  will  be  as 
strongly  attracted  by  the  other,  and  play  vigorously 
between  them,  fetching  the  electric  fluid  from  the  one, 
and  delivering  it  to  the  other,  till  both  phials  are  nearly 
discharged. 

8.  When  we  use  the  terms  of  charging  and  discharge' 
hig  the  phial,  it  is  in  compliance  with  custom^  and  for 

■awaasaa  .      ,  i 

#  To  charge  a  bottle  commodiouslj  through  the  coatings  place  it  on  a 
glass  stand;  form  a  commonipation  from  the  prime  conductor  to  the 
coating,  and  another  from  the  hook  to  the  waU  or  floor.  When  it  is 
dmrged^  remore  the  latter  communication  before  you  take  hold  of  the 
boctle,  otherwise  great  part  of  the  fire  will  escape  bj  it. 

2  A  3  want 
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want  of  others  more  suitable.  Since  we  are  of  opinion 
that  there  is  rei^Uj  no  more  electrical  fire  in  the  phial 
after  what  is  called  its  charging,  than  before^  nor  less 
aft^r  its  diidiarpng;  excepting  only  the  small  spark 
that  might  be  giyaa  to,  and  taken  from  the  non-electrio 
matter^  if  separated  from  the  bottle,  which  spark  msfy 
not  be  equal  to  a  five  hundredth  part  of  what  is  called 
the  explosion^ 

For  if,  OR  the  explosioBi,  ^^  electrical  fire  came  oat 
of  the  bottle  by  onte  part,  and  did  not  enter  in  ^aii&< 
by  another,  then,  if  a  mati,  standing;  on  wax,  and  * 
holding  the  bottle  in  one  handj  takes  the  spark  hj 
touching  the  wire  hook  with  the  other,  the  bottle  be*» 
ing  tbereby  disduirgtd,  the  man  would  be  charged  \  or 
^Thatever  fire  was  lost  by  one^  would  be  found  in  the 
other,  since  there  was  no  way  for  its  escape :  but  the 
contrary  is  true. 

9.  Besides,  the  phial  will  not  suffer  what  is  oalled  a 
charging,  unless  as  much  fire  Can  go  out  of  it  one  v^Mf, 
as  i&  thrown  in  by  another.  A  phial  cannot  be  charged 
standing  on  wax  or  glaas,  or  hanging  cm  the  ptime 
conductor,  unless  a  communicaiioA  be  formed  betwem 
its  coating  and  the  ^oor. 

10.  But  suspend  two  or  more  phiak  on  the  prime 
conductor,  one  hanging  on  the  tail  of  the  other;  dad 
a  wire  from  the  last  to  the  floor,  an  equal  mimbcr  of 
turns  of  the  wheel  sbali  charge  them  aU  equally,  and 
every  one  as  much  as  oni  alone  would  have  beeo. 
What  is  driven  out  at  tlie  tail  of  the  first,  serving  tm 
charge  the  seeond ;  what  is  driren  out  of  the  secoird 
chftrging  the  third ;  and  so  on.  By  this  means  a  greai 
number  of  bottles  might  be  charged  with  the  same  la*. 
bour,  2>nd  equally  higbn  with  one  ak>oe^  were  it  not 

th^ 
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ifaftt  cvcrjr  hotdt  TOstivei  new  &n,  and  loiet  ks  «lfk 
with  some  reluctance^  or  xadicr  gives  some  aiaall  ro- 
Mtanceto  the  diargingy  which  in  a  nuinber  of  bottles 
becomet  mora  equal  to  the  charging  power^  and  so  t^ 
ptk  the  fire  back  again  od  tha  gIobe»  loooer  in  pr^ 
portion  than  a  nngW  bottla  wottld  do. 

II.  When  a  bottle  is  charged  in  the  Ooniinion  Waj, 
ila  inside  and  mitride  turfacct  stand  relwijr^  the  one  to 
give  fire  by  the  hook^  die  other  to  reoeive  it  by  the 
coating ;  the  one  is  fiill^  and  leadjr  to  throw  out,  the 
other  empty  and  extremely  hungry;  yet  as  the  first 
will  not  gitXB  out,  unlesH  the  other  can  at  the  aane  in-« 
0|^m  nm99  ta ;  lo  neither  will  the  latter  receive  in^ 
Miess  the  first  can  at  the  some  instant  give  oat.  Whon 
both  can  be  done  at  once,  it  is  done  with  inconceivable 
quickness  and  violence. 

M*  9o  a  ttraight  spring  (though  the  comparison  does 
n0i  agree  in  every  particular)  when  forcil^  bent,  must, 
t»  r^Htore  itself^  contract  that  side  which  in  the  bend' 
iiig  waa  esclindad^  add  extend  that  which  was  eod^ 
traetod;  if  either  of  these  two  opo^tioni  be.  hindered^ 
the  other  cannot  Ik  done.  Bnt  the  spring  ia  not  said 
M  be  ehargml  with  elasticity  when  bent^  and  dtsol^rged 
when  unbent ;  its  quantity  of  elnstieify  it  always  the 


19.  Olais/  in  Hk^  manner^  has^  within  its  Mbstntoce, 
always  the  same  qnanttty  4f  eleetrical  fire^  and  that  • 
very  gr«at  qnittlky  in  proportion  to  die  nnns. of  g^asa^ 
as  thall  be  sh«wft  hci«irfUrr. 

14.  This  qoMHity,  pfopottiafeed  to  the  ghnt,  it 
stimgty  Md  obMidnMiy  Ptftinsy  m4  wii  have  utficfaef 
mm€  noir  Urm,  ihcntj^  it  wiB  tfidtiir  n  ehange  to  bo 
flindr  fa»  its  paW  and  sstnncioil;  i  f.  wit  nuy  take  nwny 

2  A  4  part 
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part  of  it  from  one  o£  the  sides^  provided  we  throw 
equal  quantity  into  the  other. 

13.  Yet  when  the  situation  of  the  electrical  fire  is 
thus  altered  in  the  glass ;  when  some  has  been  taken 
from  one  side^  and  some  added  to  the  other^  it  will' 
not  be  at  rest  or  in  its  natural  state^  till  it  is  restored 
to  its  original  equality.  And  this  restitution  cannot 
be  made  through  the  substance  of  the  glas8>  but  must 
be  done  by  a  non-electric  communication  formed  with- 
out, from  surface  to  surface. 

16.  Thus,  the  whole  force  of  the  bottle,  and  power 
of  giving  a  shocks  is  in  the  glass  itself;  the  non.*- 
electrics'in  contact  with  the  two  surfiices,  serving  onljr 
to  give  and  receive  to  and  from  the  several,  parts  of  the 
glass  ;  that  is,  to  give  on  one  side,  and  take  away  from 
the  other. 

17.  This  was  discovered  here  in  the  following  man** 
ner :  Purposing  to  analyse  the  electrified  bottle,  in  or«, 
der  to  find  wherein  its  strength  lay,  we  placed.it  ott* 
glass,  and  drew  out  the. cork  and  wire  which  for  that 
purpose  had  been  loosely  put  in.     Then  takiQg  the 
bottle  in  one  hand,  and  bringing  a  finger  of  the  other.,  j 
near  its  mouth,  a  strong  spark  came  from  the  wateMb 
and  the  shock  was  as  violent  as  it  the  wire  had  re-« 
mained  in  it,^  which  shewed  that  the  force  did  not  lie 
in  the  wire.    Then  to  find  if  it  resided  in  the  water, 
being  crowded  into  and  condensed  in  it,  as  confined  by 
the  glassy  which  had  been  our  former  opinion,  we  elec- 
trified the  bottle  again,  and  placing  it  on  glass,  drew 
out  the  wire  and  cork  as  before ;  then  taking  up  the 
bottle,  we  decanted  aU  its. water  into  an'  empty  bottle, 
which  likewise  stood  on  glass ;  and  taking  up  that  other 
bottle^  we  ejcpected^  if  the  force  resided  in  the  water, 

ta 
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lo  find  a  shock  from  it;  but  there  was  none.    We 
judged  then  that  it  must  either  be  lost  in  decanting,  or 
remain  in  tlie  first  bottle.    The  latter  we  found  to  be 
true;  for  that  bottle  on  trial  gave  the  shocks  though 
filled  up  as  it  stood  with  fresh  unelectrified  water  from 
a  tea-pot. — ^To  find^  then^  whether  glass  had  this  pro- 
perty merely  as  glass,  or  whether  the  form  contributed 
any  thing  to  it ;  we  took  a  pane  of  sash-glass>  and 
laying  it  on  the  hand,  placed  a  plate  of  lead  on  its  up- 
per surface ;  then  electrified  that  plate,  and  bringing 
a  £nger  to  it,  there  was  a  spark  and  shock.    We  then 
took  two  plates  of  lead  of  equal  dimensions,  but  less 
than  the  glass  by  two  inches  every  way,  and  electri- 
fied the  glass  between  them,  by  electriiyiog  the  up- 
permost 1^ ;  then  separated  the  glass  from  the  lead, 
in  doing  which,  what  little  fire  might  be  in  the  lead 
was  taken  out,  and  the  glass  being  touched  in  the  elec- 
trified parts  with  a  finger,  afforded  only  very  small 
pricking  sparks,  but  a  great  number  of  them  might 
be  taken  from  .different  places.    Then  dextrously  plac- 
ing it  again  between*  the  leaden  plates,  and  compleat- 
9lg  a  circle  between  the  two  surfaces,  a  violent  shock 
m^aed. — ^^Which  demonstrated  the  power  to  reside  in 
gltiaa  as  glass,  and  that  the  non-electrics  in  contact 
served  only,  like  the  armature  of  a  loadstone,  to  unite 
the  force  of  the  s^eral  parts,  and  bring  them  at  once 
to  any  point  desired :  it  being  the  property  of  a  non- 
electric, that  the  whole  body  instantly  receives  or  gives 
what  electrical  fire  is.  given  to  or  taken  from  any  one 
of  its  parts. 

18^  Upon  this  we  made  what  we  called  an  electrical- 

battery,  consisting  of  eleven  panes  of  large  sash-glass, 

armed  with  thin  leaden  plates^  pasted  on  each  side, 

6  ^  placed 
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placed  vertically^  and  supported  at  two  inches  distatuse 
on  silk  cords,  Vrith  thick  hooks  of  leaden  wire,  one 
from  each  side,  stmding  upright,  distant  from  each 
other,  and  convenient  communications  of  wire  and 
chain,  from  the  giving  side  of  one  pane,  to  the  re- 
ceiving side  of  the  other;  that  so  the  whole  might  ba 
charged  together,  and  with  the  same  labour  as  ona 
single  pane;  and  Another  contrivance  to  bring  tk$ 
giving  sides,  after  charging,  in  contact  with  one  lotkg 
wire,  and  the  receivers  with  another^  which  two  long; 
wires  would  give  the  force  of  all  the  plates  of  glasa  at 
once  through  the  body  of  any  aiiimat  forming  the  dr* 
cle  with  them..  The  plates  may  also  be  discharged  sa* 
paratcly,  or  any  number  together  that  is  required.  Bal 
this  machine  is  not  much  used,  as  not  perfectly  an- 
swering our  intention  with  regard  to  the  ease  of  charg* 
ing,  for  the  reason  given,  Sfc.  10.  We  made  also  of 
large  glass  panes,  mi^cal  pictures,  and  sdf-moviog 
animated  wheels,  presently  to  be  described. 

19.  I  perceive  by  the  ir«*efiioas  Mr.  Watson'i  lioK 
book,  lately  recdved,  that  Dr.  Bevis  had  used,  befOif>e 
wc  had,  panes  of  gfass  to  give  a  shock* ;  thcrugb,  HH 
that  book  came  to  band,  t  thought  to  have  cotmitiriii^ 
cated  it  to  you  as  a  novelty.  The  excuse  for  mention- 
ing it  here  is,  that  we  tried'  the  experiment  dfllc«»tJy, 
drew  different  consequences  from  it  (for  Mr.  Watson  st^ 
seems  to  think  the  fire  accumulated  tm  the  inm-^ertrie 
that  is  in  contact  with  the  glass,  p.  7^  and,  ai  ftir  a^ 
we  hitherto  know,  have  carried  it  ferther • 

20.  Tlie  magical  picture  f  is  made  thus.     Hsrvirrg  H 


#  I  hate  ifhuf  ftosrd  «i«C  Mr.  SmnHoB  mm  the  itii  «ft»tta4s  Mt  mi 
f^mt%  of  gl«i  for  tkal  ppMjpMe. 

4  CoMrived  bjr  Mr.  Kinnertlej. 


large 
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isrge  laetmtioto  with  a  frame  vtA  glass^  st]p)[>08e  of  thii 
King  (God  preserre  him)  take  out  the  print,  and  cut 
a  pannel  out  of  it  near  two  incheB  distant  from  the  frame 
aH  roond.  If  the  cut  it  through  the  picture  it  is  not 
the  worse.  With  thin  paste,  or  gum-water,  fix  the 
border  that  it  cot  off  on  the  inside  the  glass,  pressing 
it  smooth  and  elose;  then  fit)  up  the  vacancj  by  gild- 
ing the  glass  vreli  with  leaf-gold,  or  brass.  Oild  like- 
wise the  inner  edge  of  the  back  of  the  frame  all  round, 
ejH^ept  the  top  part,  and  form  a  commm^ication  be- 
tween that  gilding  and  the  gilding  behind  the  glass : 
then  put  m  the  board,  and  that  side  is  finished.  Turn 
Up  the  glass,  and  gild  the  fore  side  exactly  over  the 
back  gilding,  and  when  it  is  dry,  cover  it,  by  pasting 
on  the  pannel  of  the  picture  that  hath  been  cut  out, 
observing  to  bring  the  correspondent  parts  of  the  bor- 
der and  picture  together,  by  which  the  pictmre  will  ap- 
pear of  a  piece,  as  at  first,  o»ily  part  is  behind  the 
glass,  and  part  before.  HoM  the  picture  faofizontally 
by  the  lop,  and  place  a  .little  moveable  gilt  crown  on 
the  king's  bead.  If  now  the  pictm«  be  moderately 
deetrified,  and  another  person  take  hold  of  the  frame 
with  one  hmd,  so  that  Ills  fingers  touch  its  inside  gild- 
ing, and  wffh  the  other  hand  endeavour  to  take  off 
tile  crown,  he  will  receive  a  terrible  blow,  and  fail  in 
the  attempt.  If  the  piefure  were  highly  charged,  the 
oonseqaence  might  ptyhaps  be  as  fatal*  as  that  of 
high  treason,  tor  when  the  spark  is  taken  through  a 
qaire  of  p^>er  laid  on  fhe  picture  by  means  of  a  wire 
comaimiication,  h  miriises  a  fair  hole  through  every 
skaet,  thai  is,  thfongh  forty-eight  leaves,  though  a 

■1I1U1»_IL         U    I  ■■  ■      ■  — i» 


#  W«  ba««  tinop  lMn4  it  Irtsito  mbII  «iMSls»  lh#«gh  Mt  to  lsrg« 
«.   llie  biggest  we  have  jti  killed  is  a  hen.    J750. 

quire 
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quire  of  paper  is  thought  good  armour  against  tki^ 
push  of  a  sword,  or  even  against  a  pistol  bullet,  and 
the  crack  is  exceeding  loud.  The  operator,  who  holds 
the  picture  by  the  upper  end,  where  the  inside  of  the 
frame  is  not  gilt,  to  prevent  its  falling,  feels  nothing 
of  the  shock,  and  may  touch  die  face  of  the  picture 
without  danger,  which  he  pretends  is  a  test  of  his 
loyalty. — If  a  ring  of  persons  take  the  shock  among 
them,  the  experiment  is  called,  T^he  CoiLspirators, . 

21.  On  the  principle,  in  Sec.  7,  that  hooks  of  bot- 
tles, differently  charged,  will  attract  and  repel  dif- 
ferently, is  made  an  electrical  wheel,  that  turns  with 
considerable  strength.  A  small  upright  shaft  pf  wood 
passes  at  right  angles  .through  a  thin  round  bo^rd,  of 
about  twelve  inches  diameter,  and  turns  on  a  sharp 
point  of  iron,  fixed  in  the  lower  end,  while  a  strong. 
-wire  in  the  upper  end,  passing  through  a  small  hole 
in  a  thin  brass  plate,  keeps  the  shaft  truly  vertical.. 
About  thirty  radii  of  equal  length,  made  of  sasb-glass,  . 
cut  in  narrow  strips,  issue  horizontally  from  the  cir- 
cumference of  the  board,  the  ends  most  distant  from 
the  centre,  being  about  four  inches  apa#t.  On  the 
end  of  every  one,  a  brass  thimble  is  fixed*  If  now. 
the  wire  of  a  bottle  electrified  in  the  conuuon  way,  be 
brought  near  the  circumference  of  this  wheel,  it  will* 
attract  the  nearest  thimble,  and  so  put  the  wheel  in 
motion ;  that  thimb)e^  in  passing  by,  receives  a  spark 
and  thereby  being  electrified  is  repelled,  and  so 
driven  forwards;  while  a  second  being  attracted,  ap- 
proaches the  wire,  receives,  a  spark,  and  is  driven  after 
the  first,  and  so  on  till  the  wheel  has.  gone  once  round, 
when  the  thimbles  before  electrified  approiching  the 
wire,  instead  of  being  attracted  as  they  were  at  firsts 

are 
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are  repelled,  and  the  motion  presently  ceases. — But  if 
another  bottle,  Which  had  been  charged  through  the 
coating,  be  placed  near  the  same  wheel,  its  wire  will 
attract  the  thimble  repelled  by  the  first,  and  thereby 
double  the  force  that  carries  the  wheel  round;  and 
not  only  taking  out  the  fire  that  had  been  communi- 
<;ated  to  the  thimbles  by  the  first  bottle,  but  even  rob-v 
bing  them  of  their*  natural  quantity,  instead  of*  being 
repelled  when  they  come  again  towards  the  first  bottle, 
they  are  more  strongly  attracted,  so  that  the  wheel 
mends  its  pace,  till  it  goes  with  great  rapidity  twelve 
or  fifteen  rounds  in  a  minute,  and  with  such  strength^ 
as  that  the  weight  of  one  hundred  Spanish  dollars  with 
which  we  once  loaded,  it,  did  not  seem  in  the  least  to 
retard  its  motion. — This .  is  called  an  electrical  jack  ^ 
and  if  a  large  fowl  were,  spitted  on  the  upright  shaft, 
it  would  be  carried  round  before  a  fire  with  a  motion 
fit  for  roasting. 

22.  But  this  wheel,  like  those  driven  by  wind,  water, 
or  weights,  moves  by  a  foreign  force,  to  wit,  that  of 
the  bottles.  The  self-moving  wheel,  though  con- 
structed on  the  same  principles,  appears  more  surprise 
ing.  It  is  made  of  a  thin  round  plate  of  window-glass, 
seventeen  inciies  diameter,  well  gilt  on  both  sides,  all 
hut  two  inches  next  the  edge.  Two  small  hemispheres 
of  wood  are  then  fixed  with  cement  to  the  middle  of 
the  upper  and  under  sides,  centrally  opposite,  and  in 
each  of  them  a  thick  strong  wire  eight  or  ten  indies 
Jong,  which  together  make  the  axis  of  the  wheel.  It 
turns  horizontally  on  a  point  at  the  lower  end.  of  its 
axis,  which  rests  on  a'  bit  of  brass  cemented  within  ^ 
^lass  salt-fcellar.  The  upper  end  of  its  axis  passes 
through  a  hole  in  a  thin  brass  plate  cemented  to  a 

long 
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Ipn^  strong  piece  of  ^bss,  which  keeps  it  six  or  eight 
incli«e«  disCaiit  from  any  non-eiectric^  iaod  has  a  smaH 
bill  of  wax  or  metal  oa  its  iop>  to  keep  in  the  fire.  la 
a  circle  on  the  table  which  supports  the  wheels  at* 
fixed  twelve  small  pillars  of  glass,  at  about  four  inches 
distance,  witli  a  thimble  on  the  top  of  each.  Oa  th^ 
edge  of  the  wheel  is  a  small  leaden  bullet,  communi*' 
eating  by  a  wire  wicl^  the  gilding  of  the  ypper  surface 
of  the  wheel ;  and  about  six  inches  from  it  is  another 
bullet^  caimkionicating  in  like  manner  with  the  under 
surface.  When  the  wheel  is  to  be  charged  by  the  up^- 
per  surface,  a  communication  must  be  nuide  from  the 
under  surface  to  the  table.  When  it  is  well  charged 
it  begins  to  move ;  the  bullet  neareat  to  a  pilbnr  moves 
towards  the  thtmbfe  on  that  piilar,  and  passing  by  eleo 
tfifies  it,  and  dien  pushes  itself  from  it;  the  succeed*- 
ing  bullet,  which  communicates  with  the  other  aurfiau^e 
of  the  glasS)  more  strongly  attracts  that  thimble,  <m 
account  of  its  being  before  electrified  by  the  other 
bullet;  and  thus  the  wheel  encreases  ita  moiiott  till  it 
comes  to  such  a  height  as  that  the  resistance  of  the  air 
regulates  it.  It  will  go  half  an  hour,  and  make  one 
minute  with  another  twenty  turns  in  a  minute,  which 
is  six  hundred  turns  in  tlie  whole ;  the  ballet  of  tht 
upper  suT&ce  giving  in  each  turn  twelve  sparks  to  the 
diimbles,  which  makes  seven  thousand  two  hmklreil 
f parks :  and  the  bullet  of  the  under  suriaoe  raceiv^ 
ing  as  many  fiam  the  thimbles ;  those  buHets  moving 
in  the  time  near  two  thousand  five  hundred  feet.-«^The 
tliimbles  are  well  fixed,  axid  in  so  exact  a  circle,  that 
the  buUets  may  pass  within  a  very  small  distance  of 
each  of  them»r— if  instead  of  two  bullets  you  put  eight, 
fuui  comfnuiMi'ftting  with  the  upper  sur&ce,  and  four 

with 
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with  the  under  guriiioe,  placed  alternately^  which  eighty 
at  about  six  inches  distance^  completes  the  circumft- 
r^ncej  the  forc^  and  swii'tness  will  be  greatly  increased^ 
the  wheel  making  fifty  turns  in  a  minute;  but  then  it 
will  not  continue  moving  so  long. — ^Tbese  wheels  may 
be  applied^  perhaps,  to  the  ringing  of  chimes^*  and 
moving  of  light-made  orreries. 

£3.  A  small  wire  bent  circularly^  with  a  loop  at 
each  end ;  let  one  end  rest  against  the  under  surface  of 
tlie  wheel,  and  bring  the  other  end  near  the  upper 
inrfoce,  it  will  give  a  terrible  crack,  and  tlie  force  will 
k^  discluurged. 

£4«  Every  spark  in  that  manner  drawn  from  the 
surfiiee  of  the  wheel,  makes  a  round  hole  in  the  gild- 
ing, tearing  off  a  part  of  it  in  coming  out;  which 
abewfi  that  the  fire  is  not  accumulated  on  the  gtldiug, 
but  is  in  the  glass  itself. 

ftj.  The  gilding  being  varnished  over  with  turpen* 
tine  varnish,  the  vanish,  though  dry  and  liard,  is  burnt 
by  the  spark  drawn  through  it,  and  gives  a  strong  smell 
aad  visible  iunoke.  And  when  the  spark  is  drawa  thro' 
paper,  all  round  the  hole  made  by  it,  the  paper  will 
far  blacked  by  the  smoke,  which  sometimes  penetrates 
aeveral  of  the  leaves.  Part  of  the  gilding  torn  off  is 
.  mlao  found  ftnrcibly  driven  into  the  hole  made  in  the 
paper  by  the  stroke. 

S6.  It  is  amaaiig  to  observe  in  bow  small  a  portion 
tof  glass  a  great  electrical  force  may  lie.  A  thin  gl^^ 
tebble,  about  an  inch  diameter,  weighing  only  sue 
grains,,  being  half  filled  with  water,  partly  gilt  on  the 
outside,  and  furnished  with  a  wire  hook,  gives,  when 


•  This  wM  sfterwardf  done  with  mcccv  bjr  Mr.  KiDnersley. 

3  electrified. 
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electrified^  as  great  a  shock  as  a  man  can  well  beaf. 
As  the  glass  is  thickest  near  the  orifice^  I  suppose  th^ 
lower  half,  which  being  gilt  was  electrified  and  gave 
the  shock,  did  not  exceed  t^'o  grains ;  for  it  appeared, 
when  broken,  much  thinner  than  the  upper  half.— If 
one  of  these  thin  bottles  be  electrified  by  the  coating, 
and  the  spark  taken  out  through  the  gilding,  it  will 
break  the  glass  inwards,  at  the  same  time  that  it  brehk» 
the  gilding  outwards. 

27.  And  allowing  (for  the  reasons  before  given,  §  8, 
9,  10,)  that  there  is  no  more  electrical  fire  in  a  bottle 
after  charging,  than  before,  how  great  must  be  the 
quantity  in  this  small  portion  of  glass !  It  seems  as  if 
it  were  of  its  very  substance  and  essence.  Perhaps  if 
that  due  quantity  of  electrical  fire  so  obstinately  re- 
tained by  glass,  could  be  separated  from  it,  it  would 
no  longer  be  glass ;  it  might  lose  its  transparency,  di^ 
its  brittleness,  or  its  elasticity. — Experiments  may  pos- 
sibly be  invented  hereafter^  to  discover  this. 

27.  We  were  surprised  at  the  account  given  in  Mr. 
Watson's  book,  of  a  shock  communicated  through  a 
great  space  of  dry  ground,  and  suspect  there  must  be 
some  metalline  quality  in  the  gravel  of  that  ground; 
having  found  that  simple  dry  earth,  rammed  in  a  glass 
tube,  open  at  bc»th  ends,  and  a  wire  hook  inseited  in 
the  earth  at  each  end,  the  earth  and  wires  makiiig  patt 
of  a  circuit,  would  not  conduct  the  least  pei^ptiUe 
shock,  and  indeed  when  one  wire  was  electrified  -the 
other  hardly  shewed  any  signs  of  its  being  in  connec- 
tion with  it*.  Even  a  thorouglily  wet  packthread 
•sometimes   fails  of  conducting   a   shock,   though    it 

*  Piobabljr  the  grouxu)  is  nerer  lo  dij.        •  -  ^ 

Otherwise 
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titberwise  conducts  electricity  very  well.  A  dry  cake 
.  of  ice,  or  an  icicle  held  between  two  in  a  circle,  like- 
\rise  prevents  the  shock>  which  one  would  not  expect, 
as  water  conducts  it  so  perfectly  well. — Gilding  on  a 
Ift^w  book,  though  at  first  it  conducts  the  shock  ex- 
tremely well,  yet  fails  after  ten  or  a  dozen  experiments, 
'^ough  it  appears  otherwise  in  all  respects  the  same, 
which  wie  cannot  account  for*. 

28.  There  is  one  experiment  more  which  surprises 
lis,  and  is  not  hitherto  satisfactorily  accounted  for; 
it  is  this  :  Place  an  iron  shot  on  ia  glass  stand,  and  let 
^  ball  of  damp  cork,  suspended  by  a  silk  thread,  hang 
in  contact  with  the  sht)t.  Take  a  bottle  in  each 
hand,  one  that  is  electrified  through  the  hook,  the 
other  through  the  coating :  Apply  the  giving  wire  to 
the  shot,  which  will  electrify  it  positively ,  and  the  cork 
isball  be  repelled :  then  apply  the  requiring  wire,  which 
will  take  out  the  spark  given  by  the  other ;  when  the 
tjork  will  retu/n  to  the  shot :  Apply  the  same  again, 
^and  take  out  another  spark,  so  will  the  shot  be  electri- 
fied negatively^  and  the  cork  in  that  case  shall  be  re- 
-pelied  equally  as  before.  Then  apply  the  giving  wire 
to  the  shot,  and  give  the  spark  it  wanted,  so  will  the 
i:ork  return :  Give  it  another,  which  will  be  an  addi- 
lion  to  its  natural  quantity,  so  will  the  cork  be  repelled 
•gain :  And  so  may  the  experiment  be  repeated  as  long 


'■  41    We  afterwards  found  that  it  failed  after  one  stroke  with  a  large  hot* 

m 

lie ;  Und  the  continuity  of  tlie  gold  appearing  broken,  and  many  of  its 
^•fts  dissipated,  the  electricity  could  not  pass  the  remaining  parts  without 
leapmg  from  part  to  part  through  the  air,  which  always  resists  tlie  motion 
«f  this  fluid,  and  was  probably  the  cause  of  the  gold's  not  conducting  •o 
inll  at  before  ;  the  nomber  of  interruptions  in  the  line  of  gold,  making, 
vken  added  togetlier,  a  space  larger,  perliaps,  than  tlie  striking  distance. 
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8s  ihere  is  any  charge  in  the  bottles.  Wlilch  ske«'> 
[hat  budit^s,  having  )e»  tlian  the  cohudoh  qunntityDr 
electricity,  repel  each  other,  as  well  as  those  tUu  have 
more. 

Chagrined  n  Utile  that  we  hare  been  hitherto  able  t« 
produce  nothing  in  this  way  of  use  to  mankind ;  aaj 
the  hot  nesUier  couing  on,  when  ckctricsl  expeii- 
iiieots  aie  not  so  agrceahlc,  it  is  proposed  to  pot  as 
end  to  tlicm  for  this  season,  soiuewhal  humovously,  iu 
a  party  of  pleasu>-e,  on  (lie  biukk^  of  Sku^/kii  *.  Spi- 
rits, at  the  ume  tknie,  are  to  he  tired  by  a  spark  sent 
from  side  to  side  through  the  river,  without  any  other 
conduclor  than  the  water;  un  experiment  which  we 
some  time  since  performed,  to  the  amazement  of  many  t- 
A  tnrkej' 


•  TliB  river  that  iraslics  Doe  .idc  of  Pliilndelphio,  at  the  DeJiwsre  doci 
(he  other  i  both  are  omanicnied  wirh  iJic  Bumniec  hibitaliana  or  the  eiti- 
(Cni,  atid  ihc  agrecalilt  mantioiu  of  l)i«  priucipal  people  of  (liii  colon;. 

*  As  Ihe  pouiliilrl^'  of  lhi>  cuperiinenl  hu  nol  been  ensil}-  coiieeitpd, 
1  ihull  hute  doKrile  il.— Two  iron  rodj,  iboul  three  feel  long,  were  pliior- 
eil  jini  withiu  Iht  ouiriihi  of  ihe  river,  on  !hp  oppoiilf  lidet.  A  thiu* 
piece  of  wire,  nilli  ■  wmII  roand  luuh  at  its  «ni,  wn  Gied  on  lti(  lop 
of  one  of  Ilio  rud>,  bending  dowanirdi,  so  u  lo  dcliier  commodioutlj 
tlic  iimik  upon  Lhctutlic*  or  the  spiril.  A  smiill  nire  fatlcned  bjr  our 
end  ID  the  handle  of  ilic  tpoun,  cODtainiug  ilir  iplril,  H-ag  carried  a-craii 
iht  ri>  ct,  and  lupported  in  lire  air  bj  the  rop«  commoolj  iind  ro  hold  bjr. 
in  diawmp  Ihe  Itn j-tin»)a  am.  The  otlier  endofthit  wire  vol  tied  iQVad 
ItiL  conlinj;  of  Ibt  botllo ;  which  being  charged,  the  ipark  ma)  delivered 
fruiD  Ihe  hook  to  Ihe  lop  of  ihe  rod  ntuodiug  in  Ihe  waler  un  Ihnt  >>ile. 
At  Itie  lame  imtanl  (be  rud  oa  the  other  lide  ilelivered  t  tpark  into  Ibe 
■puoti,  and  lired  the  ipiiit ;  Ihe  electric  Cre  relurmug  lo  ihe  euMmg  of 
Ihe  bottl*,  duoBgh  Ihe  hondle  of  the  ipeon  and  ilie  supported  »»*«■■• 
Keeled  wirtilheBr. 

That  tha  electric  fire  thns  aciimllj  passes  iltroagli  the  water,  hai  >iue« 

been  lati.liiclnrilj  deirion«ruted  to  miiii)'  by  an  c»]i«riiuenl  of  Mr.  Klune*. 

s\r</\  inTfuniied  in  a  Irougli  of  *aler  aboirt  len  Ictl  long.    The  band  bein« 

plac-d 
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A  turkey  is  to  be  killed  for  our  dinner  by  the  electrical 
shock,  and  roasted  by  the  electrical  jack,  before  a  fire 
kindled  by  the  electrified  bottle:  when  the  healths  of  all 
th«  famous  electricians  in  England^  Holland^  France^ 
and  Germany  are  to  be  drank  in  electrified  bttmper^, 
mder  the  discharge  of  guns  from  the  electrical  battery. 


fO   l>CTER    COLLINSON,   ESQ,     F.  B.  S.   LONDON. 

QbservaHonM  and  Suppositions,  towards  forming  a  nexv  Hypo* 
thesis,  for  explaining  the  several  Phenomena  qf  Thunder^ 
(^s.f 

NON-ELECTRIC  bodies,  that  have  electric  fire 
thrown  into  them,  will  retain  it  till  other  electrics,  that 
have  less,  approach ;  and  then  it  is  conummicated  by 
a  snap,  and  becomes  equally  divided. 

2.  Electrical  fire  loves  water,  is  strongly  attracted  by 
it,  and  they  can  subsist  together. 

3.  Air  is  an  electric  per  se,  and  when  dry  will  not 
conduct  the  electrical  fire;  it  will  neither  receive  it, 


plmced  vnder  WAter  in  the  direction  of  die  tpark  (which  always  takes  the 
atrait  or  ibofteit  coone,  if  sufficient,  and  other  cireaaistances  are  equal) 
is  struck  and  penetrated  bj  it  as  it  paasea. 

*  An  electrifitd  Uatrper  ia  annall  thin  glasa  tumbler,  nearlj  filled  with 
wine,  and  electrified  as  the  bottle.  This  when  brought  to  the  lips  gives  a 
ihock,  if  the  party  be  close  shaved,  and  does  not  breath  on  the  liquor.— 
April  99,  1749. 

f  Thander*gusts  are  tndden  stdrmi  of  thunder  and  lightning,  which  are 
fire<|u««Uy  of  short  dufatiofH  but  sometiiiiei  piod'ace  mi)chl6Yous  efre<^ts. 

^B^  nor 
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nor  give  it  to  other  bodies:  otherwise  no  bady  sur- 
rounded by  air,  coald  be  elcetrifii-d  positively  and  ire- 
gfttivcly :  for  should  it  be  attempted  positively,  the  ail 
vould  immediately  take  away  the  overplus;  or  nega- 
tively, the  air  would  supply  what  was  wanting. 

4.  Water  being  electrified,  the  vapours  arising  from 
it  will  be  equally  electriSed;  and  floating  in  the  air, 
in  the  form  of  clouds,  or  otherwise,  will  retain  that 
quantity  of  electrical  fire,  till  they  meet  with  other 
clouds  or  bodies  not  so  much  electrified,  and  then  will 
communicate  as  before-mentioned. 

5.  Every  particle  of  matter  electrified  is  repelled  by 
every  other  particle  equally  electrified.  Tlius  the  stream 
of  a  fountain,  naturally  dense  and  continual,  when 
electrified,  will  separate  and  spread  in  the  form  of  a 
brush,  every  drop  endeavouring  to  recede  from  every 
other  drop.  But  on  taking  out  the  electrical  fire  they 
close  again. 

6.  Water  being  strongly  electrified  (as  well  as  when 
heated  by  common  fire)  rises  in  vapours  more  copiously; 
the  attraction  of  cohesion  among  its  particles  being 
greiilly  weakened,  by  the  opposite  power  of  repulsion 
introduced  with  the  cfectrical  fire ;  and  when  any  par- 
ticle is  by  any  means  disengaged,  it  is  immetUatcly  re- 
pciU'd,  and  so  flies  into  the  air. 

7.  Particles  huppcning  to  be  situated  as  A  and  B, 
(Fit:.  V!.  r^rextuting  the  pro/i/e  (fa  vessel  of  miter}  are 
more  easily  disengaged  than  C  and  D,  as  each  is  held 
by  contact  with  three  only,  whereas  C  and  D  are  each 
in  contait  with  nine.  When  the  surface  of  the  water 
has  the  least  motion,  particles  are  coniinually  pushed 
into  the  situation  represented  by  ji.  and  B. 

y.  FrictiMi  hetwfeen  a  non-electric  and  an  electris 
ptr 
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jofr  se  will  produce  electrical  fire ;  not  by  creating,  but 
^llecting  it :  for  it  is  equally  diffused  in  our  walls^ 
floors^  earthy  and  the  whole  mass  of  common  matter. 
Thus  the  whirling  glass  globe,  during  its  friction 
against  th^  cushion,  draws  fire  from  the  cushion,  the 
cushion  is  supplied  from  the  frame  of  the  machine, 
that  from  the  floor  on  which  it  stands.  Cut  off  the 
communication  by  thick  glass  or  wax,  placed  under 
the  cushion,  and  no  fire  can  be  produced,  because  it 
cannot  be  collected. 

9.  The  ocean  is  a  compound  of  water,  a  non-elec- 
tric, and  salt  an  electric  per  se. 

10.  When  there  is  a  friction  among  the  parts  near 
its  surface,  the  electrical  fire  is  collected  from  the  parts 
below.  It  is  then  plainly  visible  in  the  night ;  it  ap- 
pears in  the  stern  and  in  the  wake  of  every  sailing  ves- 
sel ;  every  dash  of  an  oar  shews  it,  and  evejry  surf  and 
spray:  in  storms  the  whole  sea  seems  on  fire. — ^The 
detached  particles  of  water  then  repelled  from  the  "elec- 
trified surface,  continually  carry  off  the  fire  as  it  is 
collected  ;  they  rise  and  form  clouds,  and  those  clouds 
are  highly  electrified,  and  retain  the  fire  till  they  have 
an  opportunity  of  communicating  it. 

11.  The  particles  of  water,  rising  in  vapours,  attach 
themselves  to  particles  of  air. 

12.  The  particles  of  air  are  said  to  be  hard,  round, 
separate  atid  distant  from  each  other;  every  particle 
strongly  repelling  every  other  particle,  whereby  they 
recede  from  each  other,  as  far  as  c^immon  gravity  will 
permit. 

•  13.  The  space  between  any  three  particles,  equally 
fepelling  each  other,  will  be  an  equilateral  triangle. 

9,b2  14.  Tj» 
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14.  In  air  compressed,  these  triangles  arc  smalleii 
io  varificd  aii  they  are  larger. 

15.  Common  fire,  joined  with  air,  increases  the  r&. 
pulsion,  enlarges  the  triangles,  and  thereby  make£  the 
air  specifically  lighter.  Such  air,  among  denser  air, 
Hill  rise. 

Ifi.  Common  fire,  as  well  as  electrical  fire,  gives  tt' 
pulsion  to  the  particles  of  water,  and  destroys  their 
attraction  of  cohesion  ;  hence  common  fire,  as  welt  a* 
electrical  fire,  as:«ists  in  raising  vapours. 

17.  Particles  of  water,  having  no  fire  in  them,  mu* 
tually  attract  each  other.  Three  particles  of  water  then, 
being  attached  to  the  three  particles  of  a  triangle  of 
air,  would,  by  their  mutual  attraction  operating  against 
the  air's  repulsion,  shorten  the  sides  and  IfscQ  the 
triangle,  whereby  llmt  portion  of  air  made  denser, 
would  sink  to  the  earth  with  it^  water,  and  not  rise  to 
the  formatioa  of  a  cloud. 

18.  But  if  every  particle  of  water  attaching  itself  to 
air  brings  with  it  a  particle  of  common  fire,  the  r& 
pulsion  of  the  air  being  ussimed  and  strengthened  by 
the  fire,  more  than  obstructed  by  the  mutual  attrac- 
tion of  the  particles  of  water,  the  triangle  dilates,  and 
that  portion  of  air,  becoming  rarer  and  specifically 
lighter,  rises. 

19.  If  the  particles  of  wiUer  bring  electrical  fire 
wlieu  they  attach  themselves  to  air,  the  repulsion  be- 
meen  the  particles  of  water  electrified,  joins  with  tbe 
natural  repulsion  of  the  air,  Co  force  its  particle*  to 
a  grciiier  distance,  whereby  the  triangles  are  dilated, 
Wid  the  air  rises,  carryiug  up  with  it  (lie  water. 

SO.  If  the  particlee  of  water  bring  witb  tb«ui  por- 
tioiu 


iiotts  ^fhotA  ioHfoi  fire^  the  repulsion  of  the  particles 
of  air  is  still  more  strengthened  and  increased^  and  the 
triangles  fkrtber  enlarged. 

21.  One  particle  of  air  may  be  surrounded  by  twelve 
particles  of  water  of  equal  size  with  itself^  all  in  contact 
with  it ;  and  by  more  added  to  those. 

S2.  Particles  of  air,  thus  loaded^  would  be  drawn 
nearer  together  by  the  mutual  attraction  of  the  particles 
of  water,  did  not  the  fire^  common  or  electrical^  as^t 
their  repulsion. 

23.  If  air,  thus  loaded,  be  compressed  by  adverse 
winds,  or  by  being  driyen  against  mountains,  &c.  or 
condensed  by  taking  away  the  fire  that  assisted  it  in  ex- 
panding ;  the  triangles  contract,  the  air  with  its  water 
will  descend  as  a  dew ;  or,  if  the  water  surrounding  one 
particle  of  air  comes  in  contact  with  the  water  sur- 
rounding another,  they  coalesce  and -form  a  drop,  and 
we  have  rain. 

24.  The  sun  supplies  (or  seems  to  supply)  comuion 
fire  to  vapours,  whether  raised  from  earth  or  sea. 

25.  Those  vapours,  which  have  both  common  and 
electrical  fire  in  them,  are  better  supported  than  those 
which  have  only  common  fire  in  them  ;  fir  when  va- 
pours rise  into  the  coldest  region  above  the  earth,  the 
cold  will  not  diminish  the  electrical  fire,  if  it  doth  tlie 
common. 

26.  Hence  clouds,  formed  by  vapours  raised  fiom 
fresh  waters  within  land,  from  gi'owing  vegetables, 
moist  earth, &c.uK)re  speedily  and  easily  deposite  their 
water,  having  but  little  electrical  fire  to  repel  and  keep 
the  particles  sepiuute.  So  that  the  greatest  part  of  the 
wat(T  raised  from  the  land,  is  let  fall  on  the  land  again ; 

2  B  4  and 
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and  winds  blowing  from  the  land  to  the  sea  are  diy ;  ' 
there  being  little  use  for  rain  on  the  sea,  and  to  rob  the 
land  of  its  moisture,  in  order  to  rain  on  the  sea,  wouU 
not  appear  reasonable. 

27.  But  clouds,  formed  by  vapours  raised  from  the 
sea,  having  both  fires,  and  particularly  a  great  quantity 
of  the  electrical,  support  their  water  strongly,  raise  it 
high,  and  being  moved  by  winds,  may  bring  it  over  the 
middle  of  the  broadest  continent  from  the  middle  of  the 
widest  ocean. 

28.  How  these  ocean  clouds,  so  strongly  supporting 
their  water,  are  made  to  deposite  it  on  the  hmd  where  it 
is  wanted,  is  next  to  be  considered. 

29.  If  they  are  driven  by  winds  against  mountainsji 
those  mountains  being  less  electrified  attract  them,  and 
on  contact  take  away  their  electrical  fire  (and  being 
cold,  the  common  fire  also;)  hence. the  particles  close 
towards  the  mountains  and  towards  each  other.  If  the 
air  was  not  much  loaded,  it  only  falls  in  dews  on  the 
mountain  tops  and  sides,  forms  springs,  and  descends  to 
the  vales  in  rivulets,  which,  united,  make  larger  streams 
and  rivers.  If  much  loaded,  the  electrical  fire  b  at 
once  taken  from  the  whole  cloud ;  and,  in  leaving  it, 
flashes  brightly  and  cracks  loudly ;  the  particles  instant^ 
Iv  coalescing  for  want  of  that  fire,  and  falling  in  a  heavy 
shower. 

30.  When  a  ridge  of  mountains  thus  dams  the 
clouds,  and  draws  the  electrical  fire  from  the  cloud  first 
approaching  it ;  that  which  next  follows,  when  it  comes 
near  the  first  cloud,  now  deprived  of  its  fire,  flashes 
into  it,  and  begins  to  deposite  its  own  water ;  thefir^t 
cloud  again  flashing  into  the  mountams;  the  third 

approaching 
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ipproaching  cloudy  and  all  succeeding  ones^  acting  in 
the  same  manner  as  far  back  as  they  extend^  which 
jnajr  be  over  many  hundred  miles  of  country. 

31.  Hence  the  continual  storms  of  rain^  thunder^  and 
Jightning  on  the  east  side  of  the  Andes^  which  running 
north  and  souths  and  being  vastly  high>  intercept  all 
the  clouds  brought  against  them  from  the  Atlantic 
ocean  by  the  trade  winds^  and  oblige  them  to  deposite 
their  waters^  by  which  the  vast  rivers  Amazons^  La 
Plata^  and  Oroonoko  are  formed^  which  return  the  wa- 
ter into  the  same  sea,  after  having  fertilized  a  country 
of  very  great  extent. 

32.  If  a  country  be  plain,  having  no  mountains  to 
intercept  the  electrified  clouds,  yet  it  is  not  without 
means  to  make  them  deppsite  their,  water.  For  if  an 
electrified  cloud,  coming  from  the  sea,  meets  in  the  air 
a  cloud  raised  from  the  land,  and  therefore  not  electric 
fied ;  the  first  will  flash  its  fire  into  the  latter,  and 
thereby  both  clouds  shall  be  made  suddenly  to  deposite 
water. 

3d.  The  electrified  particles  of  the  first  cloud  close 
when  they  lose  their  fire ;  the  particles  of  the  other 
clouds  close  in  receiving  it :  in  both,  they  have  thereby 
an  opportunity  of  coalescing  into  drops.*— The  concus- 
sion, or  jerk  given  to  the  air,  contributes  also  to  shake 
down  the  water,  not  only  from  those  two  clouds,  but 
from  others  near  them.  Hence  the  sudden  fall  of  rain 
immediately  after  flashes  of  lightning. 

34.  To  shew  this  by  an  easy  experiment :  Take  two 
round  pieces  of  pasteboard  two  inches  diameter ;  from 
the  centre  and  circumference  of  each  of  them  suspend 
b^  fine  silk  threads  eighteen  inches  long,  seyen  sm^U 

balls 
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balls  of  wuod,  or  seven  peas  equal  in  goodness :  so  wiB, 
the  btilis  appending  to  oiwh  paaieboard,  i\nm  eqiidi 
equilateral  trisagi^s,  trnt*  bdl  being  in  the  ceiiUe,  am 
BIX  at  equal  distanecs  from  that,  and  fiom  each  other 
luid  thus  tliey  rqiresrnt  particles  of  air.  Dip  both  set 
in  Hater,  and  some  adhering  to  each  ball,  tltcy  will' 
represent  air  lm>Herf.  Dcxli;rously  electrify  one  &et» 
and  its  ball  will  repel  each  other  to  a  greater  distsncd 
enlarging  thetriitngles.  Could  the  water  supported  bf 
seven  bulls  come  into  contact,  it  would  tbrrn  a  drop  or 
drops  so  heavy  as  to  break  the  cohesion  it  had  with  tlie 
balls,  and  so  falj.  Let  the  two  sets  then  represent  twB- 
clouds,  the  one  a  sea  cloud  electrified,  the  other  a  hnid 
cloud.  Bring  tJicm  within  (he  sphere  of  attractioa, 
and  ibeywilldraw  towards  each  other,  and  you  will  set 
the  separated  balls  close  tlius;  the  first  electrified 
that  comes  near  an  unclectrified  ball  by  attrucliotijoiotf 
il,  and  gives  it  fire;  instanily  they  separate,  andeuab 
flies  to  another  ball  of  its  own  party,  one  lo  give,  the 
oilier  to  receive  tire  ;  and  so  it  proceeds  tlirougli  boiii 
eels,  but  au  quick  as  to  he  in  a  nuuiner  instant uiitxttts. 
In  the  oohcsioa  tlicy  shake  off  and  drop  ilieir  vnta, 
whiuh  represents  rain. 

3.).  Thufi  wheu  «cft  Mid  land  clouds  would  poaaat 
too  great  a  diKtaaw  for  the  Hash,  they  arc  attracted 
towards  eAch  other  till  within  ttmi  distjiiiee;  for  tfae 
sphere  of  plcctrical  attraction  is  far  beyond  the  di 
offlashing. 

afi.  W'licn  n  great  number  of  clouds  from  tlw 

meet  n  number  of  clouds  nu-Mrd  from  llic  land,  tliceloe- 

trieal  tiaihe«  appear  to  strike  in  dilfcrent  parts ;  and  as 

the   clouds  are  jostied  and   nuNed  liy  the   winds,  or 
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brought  near  by  the  electrical  attraction^  they  continue 
lo  give  and  receive  flash  after  flashy  till  the  electrical 
fire  is  equally  diffused. 

37-  When  the  gun-barrel^  (in  electrical  experiments) 
)tts  but  little  electrical  fire  in  it^  you  must  approach  it 
Teiy  near  with  your  knuckle  before  you  can  draw  a 
spark.  Give  it  more  fire,  and  it  will  give  a  spark  at  a 
greater  distance.  Two  gun-barrels  united,  and  as 
txighly  electrified,  will  give  a  spark  at  a  still  greater  dis- 
tance. But  if  two  gun-barrels  electrified  will  strike  at 
two  inches  distance,  and  make  a  loud  snap,  to  what  a 
great  distance  may  10/XX>  acres  of  electrified  cloud 
ftrike  and  give  its  fire,  and  how  loud  must  be  that 
^f:rack? 

38.  It  is  a  common  thing  to  see  clouds  at  different 
heights  passing  different  ways^  which  shews  different 
currents  of  air  one  under  the  other.  As  the  air  between 
the  tropics  is  rarefied  by  the  sun,  it  rises,  the  denser 
northern  and  southern  air  pressing  into  its  place.  The 
air  so  rarefied  apd  forced  up,  passes  northward  and 
southward,  and  must  descend  in  the  polar  regions,  if  it 
has  no  opportunity  before,  that  the  circulation  may  be 
carried  on. 

39*  As  currents  of  air,  with  the  clouds  therein,  pass 
different  ways,  it  b  easy  to  conceive  how  the  clouds, 
passing  over  each  otlier,may  attract  each  other,  and  so 
come  near  enou^  ibr  the  electrical  stroke.  And  also 
how  electrical  clouds  may  be  carried  witliin  laiMl  very 
fitr  fr«m  the  sea^  before  they  have  an  opportunity  to 
ftrike. 

40.  When  the  air,  with  its  vapours  raised  from  the 
ocean  between  the  tropics,  comes  to  descend  in  the 
polar  regions,  and  to  be  in  contact  with  the  vapours 

arising 
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arising  there,  the  electrical  fire  they  brought  be^ns  to 
be  communicated,  and  is  seen  in  clear  night%  being 
first  visible  where  it  is  first  in  motion,  that  is,  where  the 
contact  begins,  or  in  the  most  northern  part;  from 
thence  the  streams  of  light  seem  to  shoot  southerly, 
even  up  to  the  zenith  of  northern  countries.  But 
though  the  light  seems  to  shoot  from  the  north  south- 
erly, the  progress  of  the  fire  is  really  from  the  south 
northerly,  its  motion  beginning  in  the  north,  being  the 
reason  that  it  is  there  seen  first. 

For  the  electrical  fire  is  never  visible  but  when  in 
motion,  and  leaping  from  ftody  to  body,  or  from  parti- 
cle to  particle  through  the  air.  When  it  passes  through 
dense  bodies  it  is  unseen.  When  a  wire  makes  part  of 
the  circle,  in  tlie  explosion  of  the  electrical  phial,  the 
fire,  though  in  great  quantity,  passes  in  the  wire  invisi- 
bly ;  but  in  passing  along  a  chain,  it  becomes  visible  as 
it  leaps  from  link  to  link.  In  passing  along  leaf  gilding 
it  is  visible:  for  tlie  leaf-gold  is  full  of  pores;  hold  a 
leaf  to  the  light  and  it  appears  like  a  net,  and  the  fire 
is  seen  in  its  leaping  over  the  vacancies. — And  as  when 
a  long  canal  filled  with  still  water  is  opened  at  one  end, 
in  order  to  be  discharged,  the  motion  of  the  water  be^ 
gins  first  [near  the  opened  end,  and  proceeds  towards 
the  close  end,  though  the  water  itself  moves  from  the 
close  towards  the  opened,  end :  so  the  electrical  fire 
discharged  into  the  polar  regions,  perhaps  from  a  thoo- 
eand  leagues  length  of  vaporised  air,  appears  first  where 
it  is  first  in  motion,  t.  e,  in  the  most  northern  part,  and 
the  appearance  proceeds  southward,  though  the  fire 
really  moves  northward.  This  is  supposed  to  account 
for  the  aurora  borealu. 

4 1 .    WJ^en  there  is  great  heat  on  the  land,  in  a  par* 

5  ucular 
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ticular  region  (the  sun  having  shone  on  it  perhaps  se- 
veral days^  while  the  surrounding  countries  have  heed 
screened  by  clouds)  the  lower  air  is  rarefied  and  rises^ 
the  cooler  denser  air  above  descends  ;  the  clouds  in  that 
air  meet  from  all  sides^  and  join  over  the  heated  place ; 
and  if  some  are  electrified^  others  not^  lightning  and 
thunder  succeed^  and  showers  fall.  Hence  thunder* 
gusts  after  heats^  and  cool  air  after  gusts ;  the  water 
and  the  clouds  that  bring  it,  coming  from  a  higher  and 
therefore  a  cooler  region. 

42.  An  electrical  sparky  driawn  from  an  irregular  body 
at  some  distance  is  scarcely  ever  strait,  but  shows  crook- 
ed and  waving  in  the  air.  So  do  the  flashes  of  light- 
hing ;  the  clouds  being  very  irregular  bodies. 

43.  As  electrified  clouds  pass  over  a  country,  high  hills 
fend  high  trees,  lofty  towers,  spires,  masts  of  ships,  chim- 
neys, &c.  as  so  many  prominencies  and  points,  draw  the 
felectrical  fire,  and  the  whole  cloud  discharges  there. 

44.  Dangerous,  therefore,  is  it  to  take  shelter  under 
a  tree,  during  a  thunder-gust.  It  has  been  fatal  to 
many,  both  men  and  beasts. 

45.  It  is  safer  to  be  in  the  open  field  for  another  rea- 
son. When  the  cloaths  are  wet,  if  a  flash  in  its  way  to 
the  ground  should  strike  your  head,  it  may  run  in  the 
water  over  the  surfuce  of  your  body ;  whereas,  if  your 
cloaths  were  dry,  it  would  go  through  the  body,  because 
the  blood  and  other  humours,  containing  so  much  wa^ 
ter,  are  more  ready  conductors. 

Hence  a  wet  rat  cannot  be  killed  by  the  exploding 
electrical  bottle,  when  a  dry  rat  may*. 


*  This  was  tried  with  a  bottle,  containing  nbuut  a  quart.  It  is  since 
thought  that  one  of  the  large  gla^s  jars,  mentioned  ia  these  papers,  might 
have  killed  him,  though  wet. 

^  '  46.  Cora- 


214       PAPGItS    ON    FIIILOSOPHICAI.    SVBJECTS. 

40.  Coi3]moii  tire  is  in  all  bodies,  more  or  less,  as  wdl' 
03  electrical  fii-e.  Perhaps  ihey  may  be  difilrent  modi' 
ideations  of  ihe  same  elciueiit;  or  they  may  be  diiFereDt 
elements.     The  latter  is  by  some  suspected. 

47.  It  they  are  cliBcreut  things,  yet  they  may  and  do 
subsist  together  iii  the  eame  body. 

48.  A\'ben  eli>ctricat  fire  strikes  through  a  body,  it 
ucts  upon  the  common  lire  contained  in  it,  and  puts  tliat 
lire  in  motion  ;  and  il'  there  be  a  sufiicicnt  quantity  of 
each  kind  of  fire,  the  body  will  be  inHuined. 

49.  ^Vhe^  the  quantity  of  coiniiion  rire  in  the  body 
is  small,  the  quantity  ot  the  ciectrieal  fire  (or  tlie  elec- 
ti'ieal  stroke) should  be  greater:  it' thequuuiity  of  com- 
mun  fire  he  great,  less  electrical  fire  sutiices  to  produce 
llie  effect. 

jO,  Thus  spirits  must  he  heated  before  we  can  fira 
them  by  the  electrical  spark.*  If  they  are  mudi 
heated,  a  small  spark  will  do ;  if  not,  the  spark  must  be 
greater. 

jl.  Till  lately  we  could  only  fire  warm  vapour* ;  ku» 
now  lie  can  burn  hard  dry  rosin.  And  when  we  con 
prucTire  greater  ilectricul  sparks,  we  may  be  abln  to  fire 
n<it  only  uuwanned  spiritB,  ns  lightning  does,  but  even 
wiKid,  by  giving  suthclent  agitation  to  the  common  fire 
roiit:iincd  in  itj  as  friction  we  know  will  do. 

JJ2.  Sulphureous  and  inflammable  vapours,  aristog 
from  the  earth,  are  easily  kindled  by  lightning.  Besides 
what  arise  trum  the  earth,  such  vapours  are  sent  oat  hf 


•  \Vo  liavc  aince  find  ipirlti  wilhnul  healing  lliem,  when  ihe  weillier 
)  narm.  A  Dlttc,  pontsd  inlo  tlie  psliu  uf  llic  h^ad.  Kill  he  warinsil  luf- 
lEieinly  b;  the  liind,  iTlbe  tpiril  be  wrll  retlilkd.    £Ui»  utci  Ura  ouut 
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stacks  of  moist  hay,  corn,  or  other  vegetables,  which 
beat  and  leek.  Wood,  rotting  in  old  trees  or  boildingSji 
does  the  same.  Such  are  therefore  easily  and  often 
fired.    , 

53.  Metals  are  often  melted  by  lightning,  tliough 
perhaps  not  from  heat  in  the  lightning,  nor  altogether 
from  agitated  6re  in  the  metals. — For  as  whatever  body 
ean  ii>sinuate  itself  between  the  particles  of  metal,  and 
overcome  the  attraction  by  which  ihey  cohere  (as  sun- 
dry •menstrua  can)  will  make  the  solid  become  a  fluids 
as  well  as  fire,  yet  without  heating  it :  so  the  electrical 
fire,  or  lightning,  creating  a  violent  repulsion  between 
the  particles  of  the  metal  it  passes  through,  the  metal 
is  fused. 

54.  If  you  would,  by  a  violent  fire,  melt  off  the  end 
of  a  nail,  which  is  half  driven  into  a  door,  tlie  heat 
given  the  whole  nail,  before  a  prfrt  would  melt,  must 
bum  the  lK>ard  it  sticks  in ;  and  the  melted  part  would 
burn  the  floor  it  dropped  on.  But  if  a  sword  can  be 
melted  in  the  scabbard,  and  money  in  a  man's  pocke'' 
by  lightning,  without  burning  either,  it  must  be  a  cold 
fusion*. 

55.  Lightning  rends   some  bodies.    The  electrical- 
ipark  will  strike  a  hole  through  a  quire   of  strong 
jwper. 

56.  If  the  source  of  lightning,  assigned  in  this  paper, 
be  the  tnte  one,  there  should  be  little  thunder  heard  at 


*  Tbose  lactam  thoa^  related  io  several  accounts,  are  now  d»ul>te<) ; 
to  ithtA  been  obsesved  that  tlie  parts  of  a  bell-wire  which  fell  ou  the 
lleor,  being  broken  and  panly  melted  by  lightning,  did  actually  burn 
into  the  boards.  {See  Philosophical  Transactions,  Vol.  LI.  part  t.)  And 
Utt,  Kinnenley  has  found  that  a  fine  iron  wire,  melted  by  Electricity,  has 
kad  the  sameefftct. 
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sea  far  from  land.  And  accordingly  some  old  sea^ap' 
tains,  of  whom  enquiry  has  been  made,  do  affirm,  that 
the  fact  agrees  perfectly  with  the  hypothesis ;  for  that 
in  crossing  the  great  ocean,  they  seldom  meet  with 
thunder  till  they  come  int6  soundings  i  and  that  the 
islands  far  from  the  continent  have  very  little  of  it. 
And  a  curious  observer,  who  lived  thirteen  years  a( 
Bermudas,  says,  there  was  less  thunder  there  in  that 
whole  time  than  he  has  sometimes  heard  in  a  month  at 
Carolina. 


TO    PETER    COLLINSON,    ESQ.    F.  R.  S.   LONDON^ 

Introductory  Letter  to  some  additional  Papers, 

SiR>  PJuhdelphia,  July9Q,  1750. 

AS  you  first  put  us  on  electrical  experiments,  by 
sending  to  our  Library  Company  a  tube>  with  directions 
how  to  use  it ;  and  as  our  honorable  Proprietary  enabled 
us  to  carry  those  experiments  to  a  greater  height^  by  hit 
generous  present  of  a  complete  electrical  apparatus ;  it 
is  fit  that  both  should  know,  from  time  to  time,  what 
progress  we  make.  It  was  in  this  view  I  wrote  and 
sent  you  my  former  papers  on  this  subject,  desiringji 
that  as  I  had  not  the  honour  of  a  direct  correspondence 
w  ith  that  bountiful  benefactor  to  our  library,  they  might 
be  communicated  to  him  through  your  hands*  In  the 
same  view  I  write  and  send  you  this  additional  paper. 
If  it  happens  to  bring  you  nothing  new,  (which  may 
well  be,  considering  the  number  of  ingenious  men  ia 
Europe,  continually  engaged  in  the  same  researches)  at 
lea-^t  it  will  shew,  that  the  instruments  put  into  our 
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hands  are  not  neglected ;  and  that  if  no  valuable  disco- 
veries are  made  by  us,  whatever  the  cause  may  be,  it  is 
not  want  of  industry  and  application. 

I  am.  Sir, 

Your  much  obliged  humble  Servant, 

B.  FRANKLIN. 


Opinions  and  Conjectures,  concerning  the  Properties  and  Effects 
qfthe  electrical  Matter,  and  the  Means  of  preserving  Buildings, 
Ships,  Sfcfrom  Lightning,  arising  from  Experiments  and  Ob- 
servations made  at  Philadelphia,  1749. — Golden  Fish, — Ex- 
traction of  ejiuvial  Virtues  by  Electricity  impracticable* 

%  1.  THE  electrical  matter  consists  of  particles  ex- 
tremely subtile  since  it  can  permeate  common  matter, 
even  the  densest  metals,  with  such  ease  and  freedom  as 
not  to  receive  any  perceptible  resistance. 

2.  If  any  one  should  doubt  whether  the  electrical 
matter  passes  through  the  substance  of  bodies,  or  only 
over  and  along  their  surfaces,  a  shock  from  an  electri- 
fied large  glass  jar,  taken  through  his  own  body,  will 
probably  convince  him. 

3.  Electrical  matter  differs  from  common  matter  in 
this,  that  the  parts  of  the  latter  mutually  attract,  those 
of  the  former  mutually  repel  each  other.  Hence  the 
appearing  divergency  in  a  stream  of  electrified  effluvia. 

4.  But  though  the  particles  of  electrical  matter  do 
repel  each  other,  they  are  strongly  attracted  by  alj 
other  matter*. 

•  See  the  ingeaious  Eseajs  on  Electricity,  in  the  Transactions^  by 
Mr.  EUicot. 

'VOL.  I.  ^  c  5.  From 
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,5.  From  these  three  things^  the  extreme  subtilty  of 
tlic  electrical  matter,  the  mutual  repulsion  of  its  parts, 
and  the  strong  attraction  between  them  and  other  mat- 
ter^ arise  this  effect,  that,  when  a  quantity  of  electrical 
matter  is  applied  to  a  mass  of  common  matter,  of  any 
bigness  or  length,  within  our  observation  (which  hath 
not  already  got  its  quantity)  it  is  immediately  and 
equally  diffused  through  the  whole. 

6.  Thus,  common  matter  is  a  kind  of  spunge  to  the 
electrical  fluid.  And  as  a  spunge  would  receive  no 
water,  if  the  parts  of  water  were  not  smaller  tlian  the 
pores  of  the  spunge;  and  even  then  but  slowly,  if  there 
w  ere  not  a  mutual  attraction  between  those  parts  and 
the  parts  of  the  spunge;  and  would  still  imbibe  it  faster^ 
if  the  mutual  attraction  among  the  parts  of  the  water 
did  not  impede,  some  force  being  required  to  separate 
tlicm  ;  and  fastest,  if,  instead  of  attraction,  there  were 
a  mutual  repulsion  among  those  parts,  which  would  act 
in  conjunction  with  the  attraction  of  the  spunge:  so  is 
the  case  between  the  electrical  and  common  matter. 

7.  But  in  common  matter  there  is  (generally)  as  much 
of  the  electrical  as  it  will  contain  within  its  substance. 
If  more  is  added,  it  lies  without  upon  the  surface,  and 
forms  what  we  call  an  electrical  atmosphere;  and  then 
the  body  is  said  to  be  electrified. 

8.  It  is  supposed,  that  all  kinds  of  common  matter 
do  not  attract  and  retain  the  electrical,  with  equal 
strength  and  force,  for  reasons  to  be  given  hereafter. 
And  that  those  called  electrics  per  se,  as  glass,  &c.  at- 
tract and  retain  it  strongest,  and  contain  the  greatest 
quantity. 

9.  AV^e  know  that  the  electrical  fluid  is  in  common 
matter,  because  we  can  pump  it  out  by  the  globe  or 
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lube.  We  know  that  common  matter  has  near  as 
much  as  it  can  contain^  because^  when  we  add  a  lit- 
tle more  to  any  portion  of  it,  the  additional  quantity 
does  not  enter,  but  forms  an  electrical  atmospliere. 
And  we  know  that  common  matter  has  not  (generally) 
more  than  it  can  contain,  otherwise  all  loose  j>ortions  of 
it  would  repel  each  otiier,  as  tliey  constantly  do  when 
they  have  electric  atmospheres. 

10.  The  beneficial  uses  of  this  electric  fluid  in  the 
creation  we  are  not  yet  well  acquainted  with,  though 
doubtless  such  there  are,  and  those  very  considerable; 
but  we  may  see  some  pernicious  consequences  that 
would  attend  a  much  greater  proportion  of  it.  For, 
had  tliis  globe  we  live  on,  as  much  of  it  in  proportion 
as  we  can  give  to  a  globe  of  iron,  wood,  or  the  like, 
the  particles  of  dust  and  other  light  matters  that  get 
loose  from  it,  would,  by  virtue  of  their  separate  elec- 
trical atmospheres,  not  only  repel  each  other,  but  be  re- 
pelled from  the  earth,  and  not  easily  be  brought  to 
unite  with  it  again;  whence  our  air  would  continually 
be  more  and  more  clogged  with  foreign  matter,  and 
grow  unfit  for  respiration.  This  aflbrds  another  occa- 
sion of  adoring  tt/at  wisdom  which  has  made  all  things 
by  weight  and  measure ! 

11.  If  a  piece  of  common  matter  be  supposed  en- 
tirely free  from  electric!al  matter,  and  a  single  particle 
of  the  latter  be  brought  nigh,  it  will  be  attracted,  and 
enter  the  body,  and  take  place  in  die  centre,  or  where 
the  attraction  is  every  way  equal.  If  more  particles 
enter,  they  take  their  places  where  the  balance  is 
equal  between  the  attraction  of  the  common  matter, 
and  their  own  mutual  repulsion.     It  is  supposed  they 
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form  triangles^  whose  sides  shorten  as  their  number  en- 
creases;  till  the  common  matter  has  drawn  in  so  many, 
that  its  whole  power  of  compressing  those  triangles  by 
attraction^  is  equal  to  their  whole  power  of  expanding 
themselves  by  repulsion ;  and  then  will  such  piece  of 
matter  receive  no  more. 

12.  When  part  of  this  natural  proportion  of  elec- 
trical riuid  is  taken  out  of  a  piece  of  common  matter, 
the  triangles  formed  by  the  remainder,  are  supposed  to 
widen  by  the  mutual  repulsion  of  tlie  parts,  until  they 
occupy  the  whole  piece. 

13.  Wlien  the  quantity  of  electrical  fluid,  taken  from 
a  piece  of  common  matter,  is  restored  again,  it  enters, 
the  expanded  triangles,  being  again  compressed  tiU 
there  is  room  for  the  whole. 

14.  To  explain  this:  take  two  apples,  or  two  balls  of 
wood  or  other  matter,  each  having  its  own  natural 
quantity  of  the  electrical  fluid.  Suspend  them  by  silk 
lilies  from  the  cieUng.  Apply  the  wire  of  a  well- 
charged  vial,  held  in  your  hand,  to  one  of  them  (A) 
Fig.  7,  and  it  will  receive  from  the  wire  a  quantity  of 
the  electrical  fluid ;  but  will  not  imbibe  it,  being  already 
full.  The  fluid  therefore  will  flow  round  its  surface, 
and  form  an  electrical  atmosphere.  Bring  A  into  con- 
tact with  B,  and  half  the  electrical  fluid  is  communi- 
cated, so  that  each  has  now  an  electrical  atmosphere; 
and  therefore  they  repel  each  other.  Take  away  these 
atmospheres,  by  touching  the  balls,  and  leave  them  in 
their  natural  state:  then,  having  fixed  a  stick  of  seal- 
ing-wax to  the  middle  of  the  vial  to  hold  it  by,  apply 
the  wire  to  A,  at  the  same  time  the  coating  touches  B. 
Tlius  will  a  quantity  of  the  electrical  fluid  be  drawn 
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out  of  B,  and  thrown  on  A.  So  that  A  will  have  a  re- 
dundance of  this  fluids  which  forms  an  atmosphere 
rounds  and  B  an  exactly  equal  deficiency.  Now,  bring 
these  balls  again  into  contact,  and  the  electrical  atmos- 
phere will  not  be  divided  between  A  and  B,  into  two 
smaller  atmospheres  as  before;  for  B  will  drink  up  the 
whole  atmosphere  of  A,  and  both  will  be  found  again 
in  their  natural  state. 

15.  The  form  of  the  electrical  atmosphere  is  that  of 
the  body  it  suiTounds.  This  shape  may  be  rendered 
visible  in  a  still  air,  by  raising  a  smoke  from  dry  rosin 
dropt  into  a  hot  tea-spoon  under  the  electrified  body, 
which  will  be  attracted,  and  spread  itself  equally  on 
all  sides,  covering  and  concealing  the  body*.  And 
this  form  it  takes,  because  it  is  attracted  by  all  parts  of 
the  surface  of  the  body,  though  it  cannot  enter  the  sub- 
stance already  replete.  Without  this  attraction,  it  would 
not  remain  round  the  body,  but  dissipate  in  the  air. 

16.  Tlie  atmosphere  of  electrical  particles  surround- 
ing an  electrified  sphere,  is  not  more  disposed  to  leave 
it,  or  more  easily  drawn  off  from  any  one  part  of  the 
sphere  than  another,  because  it  is  equally  attracted  by 
everj'  part.  But  that  is  not  the  case  with  bodies  of 
any  other  figure.  From  a  cube  it  is  more  easily  drawn 
at  the  corners  than  at  the  plane  sides,  and  so  from  the 
angles  of  a  body  of  any  other  form,  and  still  most 
easily  from  the  angle  that  is  most  acute.  Thus,  if  a 
body  shaped  as  A,  B,  C,  D,  E,  in  Fig.  8.  be  electrified, 
or  have  an  electrical  atmosphere  communicated  to  it, 
jind  we  consider  every  side  as  a  base  on  which  the  par- 


•  See  page  173. 
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tides  rest^  and  by  which  they  are  attxacted^  one  nkcy 
see,  by  imaginiag  a  line  from  A  to  F^  and  another 
from  £  to  G^  that  the  portion  of  the  atmosphere  in- 
cluded in  F,  A/E/G>  has  the  line  A^  E,  for  its  basis. 
So  the  portion  of  atmosphere  included  in  Hj  A,  3, 1, 
has  the  line  A  B  for  its  basis.    And  likewise  the  por- 
tion included  in  K,  B,  C,  L,  has  B,  C,  to  rest  on ;  and 
so  on  the  other  side  of  the  figure.    Now  if  you  would 
draw  off  diis  atmosphere  with  any  blunt  smooth  body» 
and  approach  the  middle  of  the  side  A,  B,  yon  must 
come  very  near^  before  the  force  of  your  attracter  ex- 
ceeds the  fofce  or  power  widi  which  that  side  holds  its 
atmosphere.    But  there  is  a  small  portion  between  I^ 
Bj  K,  that  has  leas  of  the  snr&ce  to  rest  on,  and  to  be 
attracted  by,  than  the  neighbouring  portions,  while  it 
the  same  tfane  there  is  a  mutual  repulsion  between  its 
particles,  and  the  particles  of  those  portions,  therefore 
here  yon  can  get  it  with  mose  ease,  or  at  a  gteaier 
distance.    Between  F,  A,  H,  there  is  a  larger  portion 
that  has  yet  a  less  snriace  to  rest  on,  and  to  attract  it$ 
here,  therefore,  you  can  get  it  away  stiQ  more  earily. 
But  easiest  of  all  between  L,  C,  M,  where  the  quantity 
is  largest,  and  the  surface  to  attract  and  keep  it  back 
the  least.    When  you  have  drawn  away  one  of  these 
angular  portions* of  the  fluid,  another  succeeds  in  lis 
place,  from  the  nature  of  fluidity,  and  the  mutual  re- 
pulsion before-mentioned ;  and  so  the  atmoipheie  con- 
tinues flowing  off  at  such  angle,  Kke  a  stream,  till  no 
more  is  remaining^    The  extremities  of  the  portions  of 
atmosphere  over  these  angular  parts,  are  likewise  at  a 
greater  distance  from  the  electrified  body,  as  may  be 
seen  by  the  inspection  of  the  above  figure;  the  point 
of  the  atmosphere  of  the  an^  Cj  being  much  farther 
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from  C,  than  any  other  part  of  the  atmosphere  over  the 
lines  Cy  B,  or  B,  A:  and,  besides  the  distance  arising 
from  the  nature  of  the  figure,  where  the  attraction  is 
less,  the  particles  will  naturally  expand  to  a  greater  dis- 
tance by  their  mutual  repulsion.  On  these  accounts 
we  suppose  electrified  bodies  discharge  their  atmos- 
pheres upon  unelectrified  bodies  more  easily,  and  at  a 
greater  distance  from  their  angles  and  points  than 
from  their  smooth  sides. — Those  points  will  also  dis- 
charge into  the  air,  when  the  body  has  too  great  an 
electrical  atmosphere,  without  bringing  any  non-elec- 
tric near,  to  receive  what  is  thrown  off:  For  the  air, 
though  an  electric  per  se,  yet  has  aUva^'s  more  or  less 
water  and  other  non-electric  matters  mixed  with  it: 
and  these  attract  and  receive  what  is  so  discharged. 

17.  But  points  have  a  property,  by  which  they  draw 
on  as  well  as  throw  off  the  electrical  fluid,  at  greater 
distances  than  blunt  bodies  can.  That  is,  as  the 
pointed  part  of  an  electrified  body  will  discharge  the 
atmosphere  of  that  body,  or  communicate  it  farthest  to 
another  body,  so  the  point  of  an  unelectrified  body  will 
draw  oflf  the  electrical  atmosphere  from  an  electrified 
body,  farther  than  a  blunter  part  of  the  same  unelec- 
trified body  will  do.  Thus,  a  pin  held  by  the  head, 
and  the  point  presented  to  an  electrified  body,  will 
draw  oflF  its  atmosphere  at  a  foot  distance;  where, 
if  the  head  were  presented  instead  of  the  point,  no 
such  eflfect  would  follow.  To  understand  this,  we 
may  consider,  that  if  a  person  standing  on  the  floor 
would  draw  off  the  electrical  atmosphere  from  an 
electrified  body,  an  iron  crow  and  a  blunt  knitting- 
Beedle  held  alternately  in  his  hand,  and  presented  for 
that  purpose,  do  not  draw  with  different  forces  in  pro- 

2  c  4  portion 


224   PAPERS  ON  PHILOSOPHICAL  SUBJECTS, 

portion  to  their  different  masses.  For  the  man^  and 
what  he  holds  in  his  hand^  be  it  large  or  small^  are  con* 
nected  with  the  common  mass  of  unelectrified  matter; 
and  the  force  with  which  he  draws  is  the  same  in  both 
cases,  it  consisting  in  the  different  proportion  of  elec- 
tricity in  the  electrified  body>  and  that  common  mass. 
But  the  force  with  which  the  electrified  body  retains 
its  atmosphere  by  attracting  it,  is  proportioned  to  the 
surface  over  which  the  particles  are  placed ;  t.  e.  four 
square  inches  of  that  surface  retain  their  atmosphere 
with  four  times  the  force  that  one  square  inch  retains 
its  atmosphere.  And  as  in  plucking  tiie  hairs  from  the 
horse*s  tail,  a  degree  of  strength  not  sufficient  to  pull 
away  a  handful  at  once,  could  yet  easily  strip  it  hair  by 
hair ;  so  a  blunt  body  presented  cannot  draw  off  a  num-> 
ber  of  particles  at  once,  but  a  pointed  one,  with  no 
greater  force,  takes  them  away  easily,  particle  by 
pai'ticle. 

18.  lliese  explanations  of  the  power  and  operation 
of  points,  when  they  first  occurred  to  mc,  and  while 
they  first  floated  in  my  mind,  appeared  perfectly  satis- 
factory;  but  now  I  have  written  them,  and  considered 
them  more  closely,  I  must  own  I  have  some  doubts 
about  them;  yet,  as  I  have  at  present  nothing  better 
to  offer  in  their  stead,  I  do  not  cross  them  out :  forj, 
even  a  bad  solution  read,  and  its  faults  discovered,  baa 
often  given  rise  to  a  good  one,  in  tlie  mind  of  an  inge« 
nious  reader. 

19-  Nor  is  it  of  much  importance  to  us  to  know  the 
manner  in  which  nature  executes  her  laws;  it  is  enough 
if  we  know  the  laws  themselves.  It  is  of  real  use  to 
know  that  china  left  in  the  air  unsupported  will  fall  and 
break ;  byt  how  it  comes  to  fall  and  why  it  breaks  are 
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malters  of  speculation.    It  is  a  pleasure  indeed  to  know 
them^  but  we  can  preserve  our  china  without  it. 

SO.  Thus  in  the  present  case,  to  know  this  power  of 
points  may  possibly  be  of  some  use  to  mankind,  though 
we  should  never  be  able  to  explain  it.  The  following 
experiments,  as  well  as  those  in  my  first  paper,  show 
this  power.  I  have  a  large  prime  conductor,  made  of 
several  thin  sheets  of  clothier's  pasteboard,  formed  into 
Jt  tube,  near  ten  feet  long  and  a  foot  diameter.  It  is 
covered  with  Dutch  embossed-paper,  almost  totally 
gilt.  This  large  metallic  surface  supports  a  much 
greater  electrical  atmosphere  than  a  rod  of  iron  of  50 
firaes  the  weight  would  do.  It  is  suspended  by  silk 
lines,  and  when  charged  will  strike,  at  near  two  inches 
distance,  a  pretty  hard  stroke,  so  as  to  make  ones 
knuckle  ach.  Let  a  person  standing  on  the  floor  pre- 
sent the  point  of  a  needle  at  12  or  more  inches  distance 
from  it,  and  while  the  needle  is  so  presented,  the  con- 
ductor cannot  be  charged,  the  point  drawing  off  the 
fire  as  fast  as  it  is  thrown^on  by  the  electrical  globe. 
Let  it  be  charged,  and  then  ])resent  the  point  at  the 
same  distance,  and  it  will  suddenly  be  discharged.  In 
the  dark  you  may  see  the  light  on  the  point,  when  the 
experiment  is  made.  And  if  the  person  holding  the 
point  stands  upon  wax,  he  will  be  electrified  by  re- 
ceiving the  fire  at  that  distance.  Attempt  to  draw  off 
the  electricity  with  a  blunt  body,  as  a  bolt  of  iron 
round  at  the  end,  and  smooth  (a  silversmith's  iron 
punch,  inch  thick,  is  what  I  use)  and  you  must  bring 
it  within  the  distance  of  three  inches  before  you  can 
do  it,  and  then  it  is  done  with  a  stroke  and  crack.  As 
the  pasteboard  tube  hangs  loose  on  silk  lines,  when  you 
'  approach  it  with  the  punch-iron,  it  likewise  will  move 

towards 
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towards  the  punch,  being  attracted  while  it  is  charged; 
but  if,  at  the  same  instant,  a  point  be  presented  as  be- 
fore, it  retires  again,  for  the  point  discharges  it.  Take 
a  pair  of  large  brass  scales,  of  two  or  more  feet  beam, 
the  cords  of  the  scales  being  silk.  Suspend  the  beam 
by  a  pack-thread  from  the  cieling,  so  that  the  bottom 
of  the  scales  may  be  about  a  foot  from  the  floor:  the 
scales  will  move  round  in  a  circle  by  the  untwisting 
of  the  pack-thread.  Set  the  iron  punch  on  the  end 
upon  the  floor,  in  such  a  place  as  that  the  scales  may 
pass  over  it  in  making  their  circle :  then  electrify  one 
scale,  by  applying  the  wire  of  a  charged  phial  to  it. 
As  they  move  round,  you  see  that  scale  draw  nigher 
to  the  floor,  and  dip  more  when  it  comes  over  the 
punch;  and  if  that  be  placed  at  a  proper  distance,  the 
scale  will  snap  and  discharge  its  fire  into  it.  But  if  a 
needle  be  stuck  on  the  end  of  the  punch,  its  point  up- 
w  ards,  the  scale,  instead  of  drawing  nigh  to  the  punch, 
and  snapping,  discharges  its  fire  silently  through  the 
point,  and  rises  higher  from  the  punch.  Nay,  even 
if  the  needle  be  placed  upon  the  floor  near  the  punch, 
its  point  upwards,  the  end  of  the  punch,  though  so 
much  higher  than  the  needle,  will  not  attract  the  scale 
and  receive  its  fire,  for  the  needle  will  get  it  and  con- 
vey it  away,  before  it  comes  nigh  enough  for  the 
punch  to  act.  And  this  is  constantly  observable  in 
these  experiments,  that  the  greater  quantity  of  electri- 
city on  the  pasteboard-tube,  the  farther  it  strikes  or 
discharges  its  fire,  and  the  point  likewise  will  draw  it 
off  at  a  still  gieater  distance. 

Mow  if  the  fire  of  electricity  and  that  of  lightning 
be  the  same,  as  I  have  endeavoured  to  shew  at  large, 
in  a  former  paper,  this  pasteboard  tube  and  these  scales 

may 
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may  represent  electrified  clouds.  If  a  tube  of  only 
ten  feet  long  will  strike  and  discharge  its  fire  on  the 
punch  at  two  or  three  inches  distance,  an  electrified 
cloud  of  perhaps  10,000  acres  may  strike  and  dis- 
charge on  the  earth  at  a  proportionably  greater  dis- 
tance. The  horizontal  motion  of  the  scales  over  the 
floor,  may  represent  the  motion  of  the  clouds  over  the 
earth ;  and  the  erect  iron  punch,  a  hill  or  high  build- 
ing; and  then  we  see  how  electrified  clouds  passing 
over  hills  or  high  buildings  at  too  great  a  height  to 
strike,  may  be  attracted  lower  till  within  their  striking 
distance.  And  lastly,  if  a  needle  fixed  on  the  punch 
with  its  point  upright,  or  even  on  the  floor  below 
the  punch,  will  draw  the  fire  from  the  scale  silently 
at  a  much  greater  than  the  striking  distance,  and  so 
prevent  its  descending  towards  the  punch ;  or  if  in  its 
course  it  would  have  come  nigh  enough  to  strike,  yet 
being  first  deprived  of  its  fire  it  cannot,  and  the  punch 
is  thereby  secured  from  the  stroke;  I  say,  if  these 
things  are  so,  may  not  the  knowledge  of  this  power 
of  points  be  of  use  to  mankind,  in  preserving  houses, 
churches,  ships,  &c.  from  the  stroke  of  lightning,  by 
directing  us  to  fix  on  the  highest  parts  of  those  edi- 
fices, upright  rods  of  iron  made  sharp  as  a  needle^ 
and  gilt  to  prevent  rusting,  and  from  the  foot  of  those 
lods  a  wire  down  the  outside  of  the  building  into  the 
ground,  or  down  round  one  of  the  shrouds  of  a  ship, 
and  down  her  side  till  it  reaches  the  water?  Would 
not  these  pointed  rods  probably  draw  the  electrical 
tfire  silently  out  of  a  cloud  before  it  came  nigh  enough 
to  strike,  and  thereby  secure  us  from  that  most  sudden 
9nd  terrible  mischief? 
SI.  To  determine  the  question,  whether  the  clouds 

that 
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that  contain  lightning  are  electrified  or  not,  I  wonU 
propose  an  experiment  to  be  tried  where  it  may  be 
done  conveniently.  On  the  top  of  some  high  tower 
or  steeple,  place  a  kind  of  cen try-box  (as  in  Fig.  9) 
big  enough  to  contain  a  man  and  an  electricul  stand. 
From  the  middle  of  the  stand  let  an  iron  rod  rise  and 
pass  bending  out  of  the  door,  and  then  upright  20 
or  :50  feet,  pointed  very  sharp  at  the  end.  If  the  elec- 
trical stand  be  kept  clean  and  dry,  a  man  standing  on 
it,  when  such  clouds  are  passing  low,  might  be  elec- 
trilied  and  afford  sparks,  the  rod  drawing  fire  to  him 
from  a  cloud.  If  any  danger  to  the  man  should  be 
apprehended  (though  I  think  there  would  be  none) 
let  him  stand  on  the  floor  of  his  box,  and  now  and 
then  bring  near  to  the  rod  the  loop  of  a  wire  that 
has  one  end  fastened  to  the  leads,  he  holding  it  by  a 
wax  handle;  so  the  sparks,  if  the  rod  is  electrified 
will  strike  from  the  rod  to  the  wire,  and  not  affect 
him. 

22.  Before  I  leave  this  subject  of  lightning,  I  may 
mention  some  other  similarities  between  the  efiects  of 
that,  and  those  of  electricity.  Lightning  has  ofiten 
been  known  to  strike  people  blind.  A  pigeon  that  we 
struck  dead  to  appearance  by  the  electrical  shock,  re- 
covering life,  drooped  about  the  yard  several  days, 
eat  nothing,  though  crumbs  were  thrown  to  it,  but 
declined  and  died.  We  did  not  think  of  its  being 
deprived  of  sight;  but  afterwards  a  pullet,  struck  dead 
in  like  manner,  being  recovered  by  repeatedly  blow- 
ing into  its  lungs,  when  set  down  on  the  floor,  ran 
headlong  against  the  wall,  and  on  examination  ap- 
peared perfectly  blind.  Hence  we  concluded  that  the 
pigeon  also  had  been  absolutely  blmded  by  the  shock. 

d  The 
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The  biggest  animal  we  have  yet  killed^  or  tried  to 
kill,  with  the  electrical  stroke^  was  a  well-grown  pul- 
kt. 

23.  Reading  in  the  ingenious  Dr.  Miles's  account  of 
the  thunder-storm  at  Stretham,  the  effect  of  the  light- 
ning in  stripping  off  all  the  paint  that  had  covered  a 
gilt  moulding  of  a  pannel  of  wainscot^  without  hurt- 
ing the  rest  of  the  painty  I  bad  a  mind  to  lay  a  coat 
of  paint  over  the  filletting  of  gold  on  the  cover  of  a 
book^  and  try  the  effect  of  a  strong  electrical  flash 
sent  through  that  gold  from  a  charged  sheet  of  glass. 
But  having  no  paint  at  hand,  I  pasted  a  narrow  strip 
of  paper  over  it ;  and  when  dry,  sent  the  flash  through 
the  gilding,  by  which  the  paper  was  torn  off  from 
end  to  end,  with  such  force,  that  it  was  broke  in 
several  places,  and  in  others  brought  away  part  of  the 
grain  of  the  Turky-leather  in  which  it  was  bound  ;  and 
convinced  me,  that  had  it  been  painted,  the  paint 
would  have  been  stript  off  in  the  same  manner  with 
that  on  the  wainscot  at  Stretham. 

24.  Lightning  melts  metals,  and  I  hinted  in  my 
paper  on  that  subject,  that  I  suspected  it  to  be  a  cold 
fusion ;  I  dQ  not  mean  a  fusion  by  force  of  cold,  but 
It  fusion  without  heat*.  We  have  also  melted  gold, 
silver,  and  copper,  in  small  quantities,  by  the  electri- 
cal flash.  The  manner  is  this :  Take  leaf-gold,  leaf- 
silver,  or  leaf-gilt  copper,  commonly  called  leaf-brass, 
or  Dutch  gold;  cut  off  from  the  leaf  long  narrow 
strips,  the  breadth  of  a  straw.  Place  one  of  these  strips 
between  two  strips  of  smooth  glass  that  are  about  the 
width  of  your  finger.     If  one  strip  of  gold,  the  length 
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of  the  leaf,  be  not  long  enough  for  the  glass,  add 
another  to  the  end  of  it,  so  that  you  may  have  a  little 
part  hanging  out  loose  at  each  end  of  the  glass.  Bind 
the  pieces  of  glass  together  from  end  to  end  with 
strong  silk  thread ;  then  place  it  so  as  to  be  part  of 
an  electrical  circuit,  (the  ends  of  gold  hanging  out 
being  of  use  to  join  with  the  other  parts  of  the  cir- 
cuit) and  send  the  flash  through  it,  from  a  large  elec- 
trified jar  or  sheet  of  glass.  Then  if  your  strips  of 
glass  remain  whole,  you  will  see  that  the  gold  is 
missing  in  several  places,  and  instead  of  it  a  metallic 
stain  on  both  the  glasses;  the  stains  on  the  upper  and 
under  glass  exactly  similar  in  the  minutest  stroke,  as 
may  be  seen  by  holding  them  to  the  light ;  the  metal 
appeared  to  have  been  not  only  melted,  but  even  vitri- 
fied, or  otherwise  so  driven  into  the  pores  of  the  glass, 
as  to  be  protected  by  it  from  the  action  of  the  strong- 
est aquafortis,  or  aqua  regia.  I  send  you  enclosed  two 
little  pieces  of  glass  with  these  metallic  stains  upon 
them,  which  cannot  be  removed  without  taking  part 
of  the  glass  with  them.  Sometimes  the  stain  spreads 
a  little  wider  than  the  breadth  of  the  leaf,  and  look^ 
brighter  at  the  edge,  as  by  inspecting  closely  you  may 
observe  in  these.  Sometimes  the  glass  breaks  to  pieces; 
once  the  upper  glass  broke  into  a  thousand  pieces,  look- 
ing like  coarse  salt.  The  pieces  I  send  you  were 
stained  with  Dutch  gold.  True  gold  makes  a  darker 
stain,  somewhat  reddish;  silver,  a  greenish  stain.  We 
once  took  two  pieces  of  thick  looking-glass,  as  broad 
as  a  Gunter's  scale,  and  six  inches  long;  and  placing 
leaf-gold  between  them,  put  them  between  two  smooth- 
ly-plained pieces  of  wood,  and  fixed  them  tight  in  a 
book-binder's  small  press;  yet  though  they  were  so 
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closely  donfined^  the  force  of  the  electrical  shock  slii- 
vered  the  glass  into  many  pieces.  Tlie  gold  was  mel- 
ted>  and  stained  into  the  glass^  as  usual.  Tlie  circum- 
itaaces  of  the  breaking  of  the  glass  differ  much  in  mak- 
iDg  the  experiment,  and  sometimes  it  does  not  break 
at  all :  but  this  is  constant,  that  the  stains  in  the  upper 
and  under  pieces  are  exact  counterpcirts  of  each  other. 
And  though  I  have  taken  up  the  pieces  of  glass  be- 
tween my  lingers  immediately  after  this  melting,  I  ne- 
ver  could  perceive  the  least  warmth  in  them. 

25.  In  one  of  my  former  papers,  I  mentioned,  that 
gilding  on  a  book,  though  at  first  it  communicated 
ihe  shock  perfectly  well,  yet  failed  after  a  few  experi- 
[uents,  which  we  could  not  account  for.  We  have 
nncc  found  that  one  strong  shock  breaks  the  continuity 
:)f  the  gold  in  the  filletting,  and  makes  it  look  rather 
ike  dust  of  gold^  abundance  of  its  parts  being  broken 
ind  driven  off;  and  it  will  seldom  conduct  above  one 
(trong  shock.  Perhaps  this  may  be  the  reason :  Whea 
ihere  is  not  a  perfect  continuity  in  the  circuit,  the  fire 
nugt  leap  over  the  vacancies :  there  is  a  certain  dis- 
tance which  it  is  able  to  leap  over  according  to  its 
itrength ;  if  a  number  of  small  vacancies,  though  each 
ye  very  minute,  taken  together  exceed  that  distance^ 
t  cannot  leap  over  theui,  imd  so  the  shock  is  pre- 
sented. 

20.  From  the  before-mentioned  law  of  electricity, 
hat  points  as  they  are  more  or  less  acute,  draw  on 
ind  throw  ofl'  the  electrical  fluid  with  more  or  less 
power,  and  at  greater  or  loss  distances,  and  in  larger 
^r  smaller  quantities  in  the  same  time,  we  may  sec 
low  to  account  for  the  situation  of  the  leaf  of  gold 
juspcndcd  between  two  plates,  the  upper  one  conti-s 

nually 
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nually  elcctrififd,  the  under  one  in  a  person's  hand 
standing  on  the  floor.  When  the  upper  plate  is  elec- 
trified, the  leaf  is  attracted,  and  raised  towards  it, 
and  would  fly  to  that  plate,  were  it  not  for  its  own 
j)oints.  The  corner  that  happens  to  be  uppermost 
when  the  leaf  is  rising,  being  a  sharp  point,  from  the 
extreme  thinness  of  tlie  gold,  draws  and  receives  at 
a  distance  a  sufficient  quantity  of  the  electric  fluid  to 
give  itself  an  electric  atmosphere,  by  which  its  pro- 
gress to  the  upper  plate  is  stopped,  and  it  begins  to  be 
repelled  from  that  plate,  and  would  be  driven  back  to 
the  under  plate,  but  that  its  lowest  comer  is  likewise 
a  point,  and  throws  oiF  or  discharges  the  overplus  of 
the  leafs  atmosphere,  as  fast  as  the  upper  corner 
draws  it  on.  Were  these  two  points  perfectly  equal 
in  acuteness,  the  leaf  would  take  place  exactly  in  the 
middle  space,  for  its  weight  is  a  trifle  compared  to  the 
power  acting  on  it :  but  it  is  generally  nearest  the  un- 
electrified  plate,  because,  when  the  leaf  is  ofiered  to 
the  electrified  plate,  at  a  distance,  the  sharpest  point 
is  commonly  first  affected  and  raised  towards  it;  so 
that  point,  from  its  greater  acuteness,  receiving  the 
fluid  faster  than  its  opposite  can  discharge  it  at  equal 
distances,  it  retires  from  the  electrified  plate,  and 
draws  nearer  to  the  unelectrified  plate,  till  it  comes  to 
a  distance  where  the  discharge  can  be  exactly  equal 
to  the  receipt,  the  latter  being  lessened,  and  the  for- 
mer encreased;  and  there  it  remains  as  long  as  the 
globe  continues  to  supply  fresh  electrical  matter.  Thia 
will  appear  plain,  when  the  difference  of  acuteness  in 
the  corners  is  made  very  great.  Cut  a  piece  of  Vutcb 
gold,  (which  is  fittest  for  these  experiments  on  account 
of  its  great  strength)  into  the  form  of  Fig.  10,  the 

upper 
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Uliper  comer  a  right  angle^  the  two  next  obtuse  angles^ 
and  the  lowest  a  very  acute  one ;  and  bring  this  on 
your  plate  under  the  electrified  plate^  in  such  a  man- 
ner as  that  the  right-angled  part  may  be  first  raised 
(which  is  done  by  covering  the  acute  part  with  the  hol- 
low of  your  hand)  and  you  will  see  this  leaf  take  place 
much  nearer  to  the  upper  than  the  under  plate-;  be- 
cause without  being  nearer^  it  cannot  receive  so  fast 
tit  its  right-angled  pointy  as  it  can  discharge  at  its  acute 
one.  Turn  this  leaf  with  the  acute  part  uppermost, 
and  then  it  takes  place  nearest  the  unelectrified  plate  > 
because,  otherwise,  it  receives  faster  at  its  acute  i^oint, 
than  it  can  discharge  at  its  right-angled  one.  Thus 
the  difference  of  distance  is  always  proportioned  to  the 
difference  of  acuteness.  Take  care  in  cutting  your 
leaf,  to  leave  no  little  ragged  particles  on  the  edges, 
which  sometimes  form  points  where  you  would  not 
have  them.  You  may  make  this  figure  so  acute  be- 
low, and  blunt  above,  as  to  need  no  under  plate,  it 
discharging  fast  enough  into  the  air.  When  it  is  made 
Narrower,  as  the  figure  between  the  pricked  lines,  we 
call  it  the  golden  Jish,  from  its  manner  of  acting.  For 
if  you  take  it  by  the  tail,  and  hold  it  at  a  foot  or 
greater  horizontal  distance  from  the  prime  conductor, 
h  will,  when  let  go,  fly  to  it  with  a  brisk  but  waver- 
ing motion,  like  that  of  an  eel  through  the  water ;  it 
#ill  then  take  place  under  the  prime  conductor,  at  per- 
haps a  quarter  or  half  an  inch  distance,  and  keep  a 
tentinu^  shaking  of  its  tail  like  a  fish,  so  that  it  seems 
animated.  Turn  its  tail  towards  the  prime  conductor, 
and  then  it  flies  to  your  finger,  and  seems  to  nibble  it. 
And  if  you  hold  a  plate  under  it  at  six  or  eight  inches 
fistance,  and  cease  turning  the  globe  when  the  electri- 
TOL.  I.  2d  cal 
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cal  atmosphere  of  the  conductor  grows  small^  it  wiS 
descend  to  the  plate  and  swim  back  again  several  times 
with  the  same  fish-like  motion^  greatly  to  the  enter- 
tuininent  of  spectators.  By  a  little  practice  in  blunt« 
ing  or  sharpening  the  heads  or  tails  of  these  figures^ 
you  may  make  them  take  place  as  desired^  nearer  or 
farther  from  the  electrified  plate. 

27  It  is  said  in  Section  8^  of  this  paper^  that  all 
kinds  of  common  matter  are  supposed  not  to  attract 
the  electrical  fluid  with  equal  strength ;  and  that  those 
called  electrics  per  se,  as  glass^  8cc.  attract  and  retain 
it  strongest^  and  contain  the  greatest  quantity.  This 
latter  position  may  seem  a  paradox  to  some,  being 
contrary  to  the  hitherto  received  opinion ;  and  there- 
fore I  shall  now  endeavour  to  explain  it. 

28.  In  order  to  this,  let  it  first  be  considered,  tliai 
zee  cannot  by  any  means  we  are  yet  acquainted  vcith,forc€ 
the  electrical  fluid  through  glass,  I  know  it  is  com* 
monly  thought  that  it  easily  pervades  glass ;  and  the 
experiment  of  a  feather  suspended  by  a  thread,  in  a 
bottle  hermetically  sealed,  yet  moved  by  bringing  a 
rubbed  tube  near  the  outside  of  the  bottle,  is  alleged 
to  prove  it.  But,  if  the  electrical  fluid  so  easily  per- 
vades glass,  how  does  the  phial  become  charged  (as  wc 
term  it)  when  we  hold  it  in  our  hands  ?  Would  not  the 
fire,  thrown  in  by  the  wire,  pass  through  to  our  hands, 
and  so  escape  into  the  floor  ?  Would  not  the  bottle  in 
that  case  be  left  just  as  we  found  it,  uncharged,  as  we 
know  a  metal  bottle  so  attempted  to  be  charged  would 
be  ?  Indeed,  if  there  be  the  least  crack,  the  minutest 
solution  of  continuity  in  the  glass,  though  it  remains 
50  tight  that  nothing  else  we  know  of  will  pass,  yet 
the  extremely  subtile  electric  fluid  flies  through  such  a 
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^ack  with  the  greatest  freedom^  and  such  a  bottle  we 
know  can  never  be  charged:  what  then  makes  the 
difference  between  such  a  bottle  and  one  that  is  sound, 
but  this^  that  the  fluid  can  pass  through  the  one^  and 
not  through  the  other  *  ? 

29*  It  is  true^  there  is  an  experiment  that  at  first 
sight  would  be  apt  to  satisfy  a  slight  observer^  that  the 
fire,  thrown  into  the  bottle  by  the  wire,  does  really  pass 
through  the  glass.  It  is  this:  place  the  bottle  on  a 
glass  stand,  under  the  prime  conductor,  suspend  a  bijl-> 
let  by  a  chain  from  the  prime  conductor,  till  it  comes 
within  a  quarter  of  an  inch  right  over  the  wire  of  the 
bottle;  place  your  knuckle  on  the  glass  stand,  at  just 
the  same  distance  from  the  coating  of  the  bottle,  as 
the  bullet  is  from  its  wire.  Now  let  the  globe  be  turned, 
and  you  see  a  spark  strike  from  the  bullet  to  the  wire 
of  the  bottle,  and  the  same  instant  you  see  and  feel  an 
exactly  equal  spark  striking  from  the  coating  on  your 
knuckle,  and  so  on,  spark  for  spark.  This  looks  as 
if  the  whole  received  by  the  bottle  was  again  discharged 
from  it.  And  yet  the  bottle  by  this  means  is  charged*! 
And  therefore  the  fire  that  thus  leaves  the  bottle,  though 
the  same  in  quantity,  cannot  be  the  very  same  fire  that 
entered  at  the  wire,  for  if  it  were,  the  bottle  would  re- 
main uncharged. 

30.  If  the  fire  that  so  leaves  the  bottle  be  not  the 
sante  that  is  thrown  in  through  the  wire,  it  must  be 
fire  that  subsisted  in  the  bottle  (that  is,  in  the  glass  of 
the  bottle)  before  tlie  operation  began. 

31.  If  so,  there  must  be  a  great  quantity  in  glass. 


*  See  the  first  sixteen  Sections  of  the  former  paper,  called  Farther  £x- 
perimeiiit,  &c. 

f  See  Sect.  10^  of  Farther  Experimeftts,  &c. 
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because  a  great  quantity  is  thas  discharged^  even  from 
very  thin  glass. 

3C.  That  this  dlectfical  fluid  or  fire  is  strongly  at- 
tracted by  glass^  we  know  from  the  quickness  and  vio* 
lence  with  which  it  is  resumed  by  the  part  that  had 
been  deprived  of  it,  when  there  is  an  opportunity. 
And  by  this,  that  we  cannot  from  a  mass  of  glass, 
draw  a  quantity  of  electric  fire,  or  electrify  the  whole 
mass  minus,  as  we  can  a  mass  of  metal.  We  cannot 
lessen  or  increase  its  whole  quantity,  for  the  quantity 
it  has  it  holds ;  and  it  has  as  much  as  it  can  hold. 
Its  pores  are  filled  with  it  as  full  as  the  mutual  repel- 
lency  of  the  particles  will  admit ;  and  what  is  already 
in,  refuses,  or  strongly  repels,  any  additional  quantity. 
Nor  have  we  any  way  of  moving  the  electrical  fluid  in 
glass,  but  one;  that  is,  by  covering  part  of  the  two 
surfaces  of  thin  glass  with  non-electrics,  ahd  then 
throwing  an  additional  quantity  of  this  fluid  on  one 
surface,  which  spreading  in  the  non-electric,  and  being 
bound  by  it  to  that  surface,  acts  by  its  repelling  force 
on  the  particles  of  the  electrical  fluid  contained  in  the 
other  surface,  and  drives  them  out  of  the  glass  into 
the  non-electric  on  that  side  from  whence  they  are  dis- 
charged, and  then  those  added  on  the  charged  side  can 
enter.  But  when  this  is  done,  there  is  no  more  in  Ae 
glass,  nor  less  than  before,  just  as  much  having  left  it 
on  one  side  as  it  received  on  the  other. 

33.  I  feel  a  want  of  terms  here,  and  doubt  much 
whether  I  shall  be  able  to  make  this  part  intelligible. 
By  the  word  surface,  in  this  case,  I  do  not  niiean  mere 
length  and  breadth  without  thickness;  but  when  I 
speak  of  the  upper  or  under  surface  of  a  piece  of  glass, 
the  outer  or  inner  surface  of  the  phial,  I  mean  length, 

breadth. 
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breudtli^  and  half  the  thickness^  and  beg  the  favour 
of  being  so  understood.     Now  I  suppose^  that  glass 
IB  ks  first  pruicif^,  and  m  the  fiimace^  has  no  more 
of  diis  electrical  flnid  than  other  comHHMi  matter: 
that  when  it  is  Uown^  as  it  cools^  and  the  p»«ticles  of 
common  fire  leave  it,  its  pores  become  a  vacuian :  that 
the  component  parts  of  glass  are  extremely  small  and 
fine^  I  guess  from  its  never  showing  a  rough  face  when 
it  breaks^  but  always  a  polish ;  and  from  the  saiallness 
of  its  particles  I  suppose  the  pores  between  them  must  be 
cxceedAHglj  small^  which  is  the  reason  that  aqua-fortis, 
nor  any  other  menstruum  we  have,  can  enter  to  sepa- 
late  them  aad  dissolve  the  substance ;  nor  is  any  fluid 
we  know  of^  fine  enough  to  enter^  except  common 
.fire,  and  the  electric  fluid.    Now  the  departiiig  fire, 
leaving  a  vacuum,  as  aforesaid,  between  these  pores^ 
which  air  nor  water  are  fine  enough  to  enter  and  fiU, 
the  electric  fluid  (which  is  every  wliere  ready  in  what 
we  call  the  non-electrics,  and  in  the  non-electric  mix* 
tures  that  are  in  the  air)  is  attracted  in ;  yet  does  not 
become  fixed  with  the  substance  of  the  glass^  but  sub- 
aists  thepe  as  wiater  in  a  porous  stone,  setained  only  by 
the  attraction  of  the  fixed  parts,  itself  atili  loose  and 
a  fluid.    But  I  tnippose  farther,  that  in  the  oooUng  of 
the  glass,  its  texture  becomes  dosest  in  the  middle, 
and  forms  a  kind  of  partition,  in  wliich  the  pores  are 
•o  narrow,  that  the  particles  of  the  electrical  fluids 
which  entelr  bonb  surfaces  at  the  same  tune,  cannot  go 
through,  or  pass  and  repass  from  one  surfaoe  to  the 
other,  and  so  mix  together ;  yet,  though  the  particlei 
of  electric  fluid,   imbibed  by  each   surface,  oannot 
themselves  pass  through  to  those  of  the  other,  their 
lepelkipcy  can,  and  by  this  means  diey  act  on  one 
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another.  The  particles  of  the  electric  fluid  have  a 
mutual  repellency,  but  by  the  power  of  attraction  in 
the  glass  they  are  condensed  or  forced  nearer  to  each 
other.  When  the  glass  has  received,  and,  by  its  at- 
traction, forced  closer  together  so  much  of  this  elec- 
tric fluid,  as  that  the  power  of  attracting  and  conden- 
sing in  the  one,  is  equal  to  the  power  of  expansion  in 
the  other,  it  can  imbibe  no  more,  and  that  remains  its 
constant  whole  quantity;  but  each  surface  would  re- 
ceive more,  if  the  repellency  of  what  is  in  the  oppo- 
site surface  did  not  resist  its  entrance.  The  quantities 
of  this  fluid  in  each  surface  being  equal,  their  repel- 
ling action  on  each  other  is  equal ;  and  therefore  those 
of  one  surface  cannot  drive  out  those  of  the  other ; 
but,  if  a  greater  quantity  is  forced  into  one  surface 
than  the  glass  would  naturally  draw  in,  this  increases 
the  repelling  power  on  that  side,  and  overpowering  the 
attraction  on  the  other,  drives  out  part  of  the  fluid 
that  had  been  imbibed  by  that  surface,  if  there  be  any 
non-electric  ready  to  receive  it:  such  there  is  in  all 
cases  where  glass  is  electrified  to  give  a  shock.  The 
surface  that  has  been  thus  emptied,  by  having  its  elec- 
trical fluid  driven  out,  resumes  again  an  equal  quan- 
tity with  violence,  as  soon  as  the  glass  has  an  oppor- 
tnnity  to  discharge  that  over  quantity  more  than  it 
could  retain  by  attraction  in  its  other  surface,  by  the 
additional  repellency  of  which  the  vacuum  had  been 
occasioned.  For  experiments  favouring  (if  I  may  not 
say  confirming)  this  hypothesis,  I  must,  to  avoid  repe- 
tition, beg  leave  to  refer  you  back  to  what  is  said  of 
the  electrical  phial  in  my  former  papers. 

34.  Let  us  now  see  how  it  will  account  for  several 
other  appearances. — Glass,  a  body  extremely  elastic, 
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fund  perhaps  its  elasticity  may  be  OTving  in  some  de- 
gree to  the  subsisting  of  so  great  a  quantity  of  this  re- 
pelling fluid  in  its  pores)  must^  when  rubbed^  have  its 
rubbed  surface  somewhat  stretched,  or  its  solid  parts 
drawn  a  little  farther  asunder,  so  that  the  vacancies  in 
which  the  electrical  fluid  resides,  become  larger,  af- 
fording room  for  more  of  that  fluid,  which  is  imme- 
diately attracted  into  it  from  the  cushion  or  hand  rub- 
bing, they  being  supplied  from  the  common  stock. 
But  the  instant  the  parts  of  the  glass  so  opened  and 
filled,  have  passed  the  friction,  they  close  again,  and 
force  the  additional  quantity  out  upon  the  surface, 
where  it  must  rest  till  that  part  comes  round  to  the 
cushion  again,  unless  some  non-electric  (as  the  prime 
conductor,  first  presents  to  receive  it*.  But  if  the  in- 
side of  the  globe  be  lined  with  a  non-electric,  the  ad- 
ditional repellency  of  the  electrical  fluid,  thus  collec- 
ted by  friction  on  the  rubbed  part  of  the  globe^s  outer 
surface,  drives  an  equal  quantity  out  of  the  inner  sur- 
face into  that  non-electric  lining,  which  receiving  it, 
and  carrying  it  away  from  the  rubbed  part  into  the 
common  mass,  through  the  axis  of  the  globe,  and 
frame  of  the  machine,  the  new  collected  electrical 
fluid  can  enter  and  remain  in  the  outer  surface,  and 
none  of  it  (or  a  very  little)  will  be  received  by  the  prime 
conductor.     As  this  charged  part  of  the  globe  comes 

#  In  the  dark  the  electric  fl«id  may  be  seen  on  the  cushion  in  two 
sexni-circles  or  half-moons^  one  on  the  fore-part,  the  other  on  the  back 
part  of  the  cushion,  just  where  the  globe  and  cushion  separate.  In  the 
fore  crescent  the  fire  is  passiug  out  of  the  cushion  into  the  glass ;  in  the 
other  it  is  leaving  the  glass,  and  returning  into  the  back  part  of  the  cu- 
fhion.  When  the  prime  conductor  is  applied  to  take  it  off  the  glass,  the 
Iback  crescent  disappears. 
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round  to  the  cushion  again^  the  outer  surface  delitcfV 
its  overplus  fire  into  the  cushion^  the  opposite  inner 
surface  receiving  at  the  same  time  an  equal  quantity 
from  the  floor.  Every  electrician  knows  that  a  globe 
wet  within  will  afford  little  or  no  fire^  but  the  rea- 
son has  not  before  been  attempted  to  be  given^  that  I 
know  of. 

34.  So  if  a  tube  lin^d  with  a  non-electrie  be  rubbed *j| 
little  or  no  fire  is  obtained  from  it;  what  is  collected 
from  the  hand^  in  the  downward  rubbing  stroke^  enters 
ing  the  pores  of  the  glass^  and  driving  an  equal  quan- 
tity out  of  the  inner  surface  into  the  non-electric  lin-. 
ing:  and  the  hand  in  passing  up  to  take  a  second 
stroke^  takes  out  again  what  had  been  thrown  into  the 
outer  surface^  and  then  the  inner  surface  receives  back 
again  what  it  had  given  to  the  non-electric  lining. 
Thus  the  particles  of  electrical  fluid  belonging  to  the 
inside  surface  go  in  and  out  of  their  pores  every  stroke 
given  to  the  tube.  Put  i^  wire  into  the  tube,  the  in- 
ward end  in  contact  with  the  uon-electric  Uning^  so  it 
will  represent  the  Ley  den  bottle.  Let  a  second  persoi^ 
touch  the  wire  while  you  rub,  and  the  fire  driven  out 
of  the  inward  surface  when  you  give  the  stroke,  mV( 
pass  through  him  into  the  common  mass,  and  retuii^ 
through  him  when  the  inner  surface  resumes  its  quan-i 
tity,  and  therefore  this  new  kind  of  Leyden  bottle  cim>". 
not  be  so  charged.  3ut  thus  it  may:  after  eveiy 
stroke,  before  you  pass  your  hand  up  to  make  another, 
let  a  second  person  apply  his  finger  to  the  wire,  take 
the  spark,  and  then  withdraw  his  finger ;  and  so  on  till 
he  has  drawn  a  number  of  sparks ;  thua  will  the  ianei: 


Hi    ■* 


#  Gilt  paper,  wUh  the  gilt  face  next  the  gla«^  ^^m  «tlL 

surface- 


BLBCTBICITT.  £41 

surface  be  exbavstedj  and  the  outer  surface  charged ; 
then  wrap  a  sheet  of  gilt  paper  close  round  the  outer 
surface^  and  grasping  it  in  your  band  you  may  receive 
a  shock  by  applying  the  finger  of  the  other  hand  to 
the  wire :  fpr  now  the  vacant  pores  in  the  inner  sur^ 
hce  resume  their  quantity,  and  the  overcharged  pores 
in  the  outer  surface  discharge  that  overplus ;  the  equi* 
librium  being  restored  through  your  body,  which  could 
not  be  restored  through  the  glass*.  If  the  tube  be  ex- 
hausted of  air,  a  non-electric  lining,  in  contact  with 
the  wire,  is  not  necessary;  for  in  vacuo  the  electrical 
fire  will  fly  freely  from  the  inner  surface,  without  a 
non-electric  conductor :  but  air  resists  in  motion ;  for 
being  itself  an  electric  per  se^  it  does  not  attract  it^ 
having  already  its  quantity.  So  the  air  never  draws 
off  an  electric  atmosphere  from  any  body,  but  in  pro- 
pcNTtion  to  the  non-electrics  mixed  with  it:  it  rather 
keeps  such  an  atmosphere  confined,  which,  from  the 
mutual  repulsion  of  its  {>articles,  tends  to  dissipation^ 
and  would  immediately  dissipate  in  vaaio. — And  thus 
the  experiment  of  the  feather  inclosed  in  a  glass  vessel 
hermetically  sealed,  but  moving  on  the  approach  of 
the  rubbed  tube,  is  explained.  When  an  additional 
quantity  of  the  electrical  fluid  is  applied  to  the  side  of 
the  vessel  by  the  atmosphere  of  the  tube,  a  quantity  is 
repelled  and  driven  out  of  the  inner  surface  of  that 
side  into  the  vessel,  and  there  aflects  the  feather,  re-t 
timing  again  into  its  pores,  when  the  tube  with  its  at-% 
mo^here  is  withdrawn ;  not  that  the  particles  of  that 
fitmosphere  did  themselves  pass  through  the  glass  to 
the  feather.     And  every  other  appearance  I  have  yet 


*  ScB  Fivrtkn  Exf^imcnU,  Sed.  15. 
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seen,  in  which  glass  and  electricity  are  concerned^  are, 
I  thiuk^  explained  with  equal  ease  by  the  same  hypo« 
thesis.  Yet,  yerhaps,  it  may  not  be  a  true  one,  and  I 
shall  be  obliged  to  him  that  uifords  me  a  better. 

35,  Thus  I  take  the  diflference  between  non-electrics« 
and  glass,  an  electric  jper  se,  to  consist  in  these  two  par- 
ticulars.   1  St,  That  a  non-electric  easily  suffers  a  change 
in  the  quantity  of  the  electric  fluid  it  contains.  You  may 
lessen  its  whole  quantity,  by  drawing  out  a  part,  which 
the  whole  body  will  again  resume ;  but  of  glass  you  can 
only  lessen  the  quantity  contained  in  one  of  its  suria- 
CCS ;  and  not  that,  but  by  supplying  an  equal  quantity 
at  the  same  time  to  the  other  surface :  so  that  the  whole 
glass  may  always  have  the  same  quantity  in  the  two 
surfaces,  their  two  different  quantities  being  added  to- 
gether.   And  this  can  only  be  done  in  glass  that  is 
thin  ;  beyond  a  certain  thickness  we  have  yet  no  power 
that  can  make  this  change.    And,  (2dly,  that  the  elec- 
tive fire  freely  removes  from  place  to  place,  in  and 
through  the  substance  of  a  non-electric,  but  not  so 
through  the  substance  of  glass.    If  you  offer  a  quantity 
to  one  end  of  a  long  rod  of  metal,  it  receives  it,  and 
when  it  enters,  every  particle  tliat  was  before  in  the 
rod   pushes  its  neighbour  quite  to  the   farther  end, 
where  the  overplus  is  discharged;  and  this  instantane- 
ously where  the  rod  is  part  of  the  circle  in  the  experi- 
ment of  the  shock.    But  glass,  from  the  smallness  of 
its  pores,  or  stronger  attraction  of  what  it  contains,  re- 
fuses to  admit  so  free  a  motion :  a  glass  rod  will  not 
conduct  a  shock,  nor  will  the  thinnest  glass  suffer  any 
particle  entering  one  of  its  surfaces  to  pass  through  to 
the  other. 

36.  Hence  we  see  the  impossibility  of  success  in  the 
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experiments  proposed^  to  draw  out  the  effluvial  virtaei 
t)f  a  non-electric^  as  cinnamon^  for  instance^  and  mix* 
ing  them  with  the  electric  fluids  to  convey  them  with 
that  into  the  hody^  hy  including  it  in  the  globe,  and 
then  applying  friction,  8cc.  For  though  the  effluvia  of 
cinnamon,  and  the  electric  fluid  should  mix  within  the 
globe,  they  would  never  come  out  together  through 
the  pores  of  the  glass,  and  so  go  to  the  prime  con- 
ductor; for  the  electric  fluid  itself  cannot  come 
through;  and  the  prime  conductor  is  always  supplied 
from  the  cushion,  and  that  from  the  floor.  And  be- 
sides, when  the  globe  is  filled  with  cinnamon,  or -other 
non-electric,  no  electric  fluid  can  be  obtained  from  its 
outer  surface,  for  the  reason  before-mentioned.  I  have 
tried  another  way,  which  I  thought  more  likely  to  ob- 
tain a  mixture  of  the  electric  and  other  effluvia  toge- 
ther, if  such  a  mixture  had  been  possible.  I  placed  a 
glass  plate  under  my  cushion,  to  cut  off"  the  communi- 
cation between  the  cushion  and  floor;  then  brought  a 
small  chain  from  the  cushion  into  a  glass  of  oil  of  tur- 
pentine, and  carried  another  chain  from  tlie  oil  of  tur- 
pentine to  the  floor,  taking  care  that  the  chain  from 
the  cushion  to  the  glass,  touched  no  part  of  the  frame 
of  the  machine.  Another  chain  was  fixed  to  the  prime 
conductor,  and  held  in  the  hand  of  a  person  to  be  elec- 
trified. The  ends  of  the  two  chains  in  the  glass  were 
near  an  inch  distant  from  each  other,  the  oil  of  turpen- 
tine between.  Now  the  globe  being  turned  could 
draw  no  fire  from  the  floor  through  the  machine,  the 
communication  that  way  being  cut  off  by  the  thick 
glass  plate  under  the  cushion:  it  must  then  draw  it 
through  the  chains  whose  ends  were  dipped  in  the  oil 
cf  turpentine.    And  as  the  oil  of  turpentine^  being  an 

electric 
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electric  per  a,  would  not  conduct,  what  came  up  fron 
the  iioor  was  obliged  to  jump  from  the  end  of  one 
chain  to  the  end  of  the  other,  through  the  substance 
of  that  oil,  which  we  could  see  in  large  sparks,  and  so 
it  had  a  fair  opportunity  of  seizing  some  of  the  finest 
particles  of  the  oil  in  its  passage,  and  carrying  them  off 
with  it:  but  no  such  effect  followed,  nor  could  I  per- 
ceive the  least  difference  in  the  smell  of  the  electric 
effluvia  thus  collected,  from  what  it  has  when  collected 
otherwise,  nor  does  it  otherwise  affect  the  body  of  a 
person  electrised.  I  likewise  put  into  a  phial,  instead 
of  water,  a  strong  purgative  liquid,  and  then  charged 
the  phial,  aud  took  repeated  shocks  from  it,  in  which 
case  every  particle  of  the  electrical  fluid  must,  before 
it  went  through  my  body,  have  first  gone  through  the 
liquid  when  the  phial  is  charging,  and  returned  through 
it  when  discharging,  yet  no  other  effect  followed  than 
if  it  had  been  chained  with  water.  I  have  also  smeU 
the  electric  fire  when  drawn  through  gold,  silver,  cop- 
per^ lead,  iron,  wood,  and  the  human  body,  and  could 
perceive  no  difference :  the  odour  is  always  the  same, 
where  tlie  spark  does  nor  bum  what  it  strikes;  and 
therefore  I  imagine  it  does  not  take  that  smell  from 
any  quality  of  the  bodies  it  passes  through.  And  in- 
deed, as  that  smell  so  readily  leaves  the  electric  matter^ 
and  adheres  to  tlie  knuckle  receiving  the  sparks,  and 
to  other  things;  I  suspect  that  it  never  was  connected 
with  it,  but  arises  instantaneously  from  something  in 
the  air  acted  upon  by  it.  For  if  it  was  fine  enough  to 
come  with  the  electric  fluid  through  the  body  of  one 
person,  why  should  it  stop  on  the  skin  of  another  i 

But  I  shall  never  have  done,  if  I  tell  you  all  my  coa« 
Jcctures,  thoughts,  and  imaginatioos  on  the  nature  ansl 

2  operations 
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Operations  of  this  electric  fluids  and  relate  the  varietj 
of  little  experiments  we  have  tried.  I  have  ahready 
laafk  thiB  p^per  too  long,  for  which  I  must  cta^e  par- 
don^ not  having  now  time  to  abridge  it.  I  shall  only 
Bid,  that  as  it  has  been  observed  here  that  spirits  will 
Are  by  the  electrie  spark  in  the  soimner  time,  without 
heating  them,  when  Fahrenheit's  thermometer  is  above 
70;  so  when  colder,  if  the  operator  puts  a  small  flat 
bottle  of  spirits  in  his  bosom,  or  a  close  pocket,  with 
die  spoon,  some  little  time  before  he  uses  them,  the 
heat  of  bis  body  will  communicate  warmth  more  thaa 
efficient  for  the  purpose. 


3CSB 


ADDITIONAL    EXPERIMENTS: 

Frovtfig  that  the  Leyden  BaiUe  has  no  mare  electrical  Fire  in  it 
tvhen  charged,  than  be/ore:  nor  less  xvhen  discharged:  that,  in 
discharging,  the  Fire  does  not  issue  from  the  Wire  and  the 
Coating  ai  the  same  Time,  as  some  have  thought,  but  that  the 
Coating  always  receives  what  is  discharged  hy  the  Wire,  or  an 
equal  Quantity ;  the  outer  Surface  being  always  in  a  negative 
State  of  Electricity,  when  the  inner  Surface  is  in  a  positive 
State. 

PLACE  «  tliick  plate  of  glass  under  the  nibbing 
cushion,  to  cut  off  the  communication  of  electrical  fire 
from  the  floor  to  the  cushion ;  then  if  there  be  no  fine 
{K>ints  or  hairy  threads  sticking  out  from  the  cushion, 
ar  from  the  part^  of  the  machine  opposite  to  the 
cushion,  (of  which  you  must  be  careful)  you  can  get 
but  a  few  sparks  from  the  prime  conductor,  which  are 
an  the  cushion  will  part  with. 

Hang  a  phial  then  on  the  prime  eonduetor,  and  it 

wiU 
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will  not  charge  though  you  hold  it  by  the  coating.-^ 
But, 

Form  a  communication  by  a  chain  from  the  coating 
to  the  cushion^  and  the  phial  will  charge. 

For  the  globe  then  draws  the  electric  fire  out  of  the 
outside  surface  of  the  phial  and  forces  it  through  the 
prime  conductor  and  wire  of  the  phial  into  the  inside 
surface. 

Thus  the  bottle  is  charged  with  its  own  fire,  no 
other  being  to  be  had  while  the  glass  plate  is  under  the 
cushion. 

Hang  two  cork  balls  by  flaxen  threads  to  the  prime 
conductor;  then  touch  the  coating  of  the  bottle,  and 
they  will  be  electrified  and  recede  from  each  other. 

For  just  as  much  fire  as  you  give  the  coating,  so 
much  is  discharged  tlirough  the  wire  upon  the  prime 
conductor,  whence  the  cork  balls  receive  an  electrical 
atmosphere. — But, 

Take  a  wire  bent  in  the  form  of  a  C,  with  a  stick  of 
wax  fixed  to  the  outside  of  the  curve,  to  hold  it  by; 
and  apply  one  end  of  this  wire  to  the  coating,  and  the 
other  at  the  same  time  to  the  prime  conductor,  the 
phial  will  be  discharged;  and  if  the  balls  are  not  elec- 
trified before  the  discharge,  neither  will  they  appear 
to  be  so  after  the  discharge,  for  they  will  not  repel  each 
other. 

If  the  phial  really  exploded  at  both  ends,  and  dis- 
charged fire  from  both  coating  and  wire,  the  balls 
would  be  more  electrified,  and  recede  fart f^eri  for  none 
of  the  fire  can  escape,  the  wax  handle  preventing. 

But  if  the  fire  with  which  the  inside  surface  is  sur- 
charged be  so  much  precisely  as  is  wanted  by  the  out- 
iide  surface,  it  will  pass  round  through  the  wire  fixed 

5  to 
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to  the  wax  handle^  restore  the  equilibriam  in  the  glass, 
and  make  no  alteration  in  the  state  of  the  prijne  con- 
ductor. 

Accordingly  we  find,  that  if  the  prime  conductor 
be  electrified,  and  the  cork  balls  in  a  state  of  repel* 
kncy  before  the  bottle  is  discharged,  they  continue 
so  afterwards.  If  not,  they  are  not  electrified  by  that 
discharge. 


TO    PSTER    COLLINSON,   ESQ.    F.    R.   S.    LONDON. 

Accumulation  ofUte  electrical  Fire  proved  to  be  in  the  electrijied 
Class. — Efict  of  Lightning  on  the  Needle  of  Compasses,  «x- 
plained. — Gunpowder  fired  by  the  electric  Flanie, 

Sir,  PhUadelphia,  July  27,  1750. 

MR.  WATSON,  I  believe,  wrote  his  Observations 
on  my  last  paper  in  haste,  without  having  first  well 
considered  the  experiments  related  §.  17*,  which  still 
appear  to  me  decisive  in  the  question, — Whether  the 
accumulation  of  the  electrical  fire  he  in  the  elect  ti/icd  g!ass^ 
cr  in  the  non-eicctric  matter  connected  Kith  theglass'f  and 
to  demonstrate  that  it  is  really  in  the  glass. 

As  to  the  experiment  that  ingenious  gentleman 
mentions,  and  which  he  thinks  conclusive  on  the  other 
side,  I  persuade  myself  he  will  change  his  opinion  of  it, 
when  he  considers,  that  as  one  person  applying  the 
wire  of  the  charged  bottle  to  warm  spirits,  in  a  spoon 
held  by  another  person,  both  standing  on  the  floor, 
will  fire  the  spirits,  and  yet  such  firing  will  not  deter- 


*  See  the  paper  eDtitled,  Fartksr  Experiments,  &c. 

mine 
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mine  whether  llie  accumulation  was  in  the  glass  or  thtf 
non-electric;  so  the  placing  another  person  between 
thein^  standing  on  wax^  with  a  bason  in  his  hand^  int<y 
which  the  water  from  the  phial  is  poured^  wkUe  he  at  the 
instant  of  pouring  presents  a  finger  of  his  other  hand  to 
the  spirits^  does  not  at  all  alter  the  case;  the  stream 
from  the  phial^  the  side  of  the  bason^  with  the  arms  and 
body  of  the  person  on  the  wax,  being  all  together  bat 
as  one  long  wire,  reaching  from  the  internal  surface  of 
the  phial  to  the  spirits. 

June  29,  1751.  In  Capt.  WaddelFs  acconnt  of  the 
effects  of  lightning  on  his  ship,  I  could  not  but  take 
notice  of  the  large  comazants  (as  he  calls  them)  that 
settled  on  the  spintles  at  the  top-mast  heads,  and  burnt 
like  very  large  torches  (before  the  stroke.)  According 
to  my  opinion,  the  electrical  fire  was  then  drawing  off, 
as  by  points,  from  the  cloud;  the  largeness  of  the 
flame  betokening  the  great  quantity  of  electricity  in 
the  cloud :  and  had  there  been  a  good  wire  communi- 
cation from  the  spintle  heads  to  the  sea,  that  could 
have  conducted  more  freely  than  tarred  ropes,  or 
masts  of  turpentine  wood,  I  imagine  there  would  either 
have  been  no  stroke,  or,  if  a  stroke,  the  wire  would 
have  conducted  it  all  into  the  sea  without  damage  to 
the  ship. 

His  compasses  lost  the  virtue  of  the  load-stone,  or 
the  poles  were  reversed;  the  north  point  turning  to  the 
south. — By  electricity  we  have  (here  at  P/Uludelphiay 
frequently  given  polarity  to  needles,  and  reversed  it  at 
pleasure.  Mr.  Wilson,  at  London^  tried  it  on  too  large 
masses,  and  with  too  small  force. 

A  shock  from  four  large  glass  jars^  sent  through  a 
fine  sewing-iie#dk^  gives  it  polarity^  and  it  will  traverse 

when 
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^Krhm  laid  on  water. — If  the  needle^  when  strdck^  lies 
^ast  and  west^  the  end  entered  by  the  electric  blast 
points  north. — If  it  lies  north  and  south>  the  end  that 
lay  towards  the  north  will  continue  to  point  north 
when  placed  on  water,  whether  the  fire  entered  at  that 
end>  or  at  the  contrary  end; 

The  polarity  given  is  strongest  when  the  needle  ia 
struck  lying  north  and  souths  weakest  when  lying  east 
and  west;  perhaps  if  the  force  was  still  greater>  the 
south  end,  entered  by  the  fire  (when  the  needle  lies 
north  and  south)  might  become  the  north,  otherwise  it 
puzzles  us  to  account  for  the  inverting  of  compasses  by 
lightning ;  since  their  needles  must  always  be  found  in 
that  situation^  and  by  our  little  experiments,  whether 
the  blast  entered  the  north  and  went  out  at  the  south 
end  of  the  needle,  or  the  contrary,  still  the  end  that  lay 
to  the  north  should  continue  to  point  north* 

In  these  experiments  the  ends  of  the  needles  are 
sometimes  finely  blued  like  a  watch-spring  by  the  elec- 
tric flame. — ^This  colour  given  by  the  flash  from  two 
jars  only,  will  wipe  off*,  but  four  jars  fix  it,  and  fre- 
quently melt  the  needles.  I  send  you  some  that  hav6 
bad  their  heads  and  points  melted  off*  by  our  mimic 
lightning;  and  a  pin  that  had  its  point  melted  off^,  and 
some  part  of  its  head  and  neck  run.  Sometimes  the 
surface  on  the  body  of  the  needle  is  also  run,  and  ap- 
pears blistered  when  examined  by  a  magnifying  glass : 
the  jars  I  make  use  off*  hold  seven  or  eight  gallons,  and 
are  coated  and  lined  with  tin  foil ;  each  of  them  takes 
a  thousand  turns  '^  of  a  globe  nine  inches  diameter  to 
charge  it^  I  send 


*  The  coshion  being  afterwards  covered  with  a  long  flap  of  buckskin, 

which  might  cling  to  the  globe;  and  care  being  takea  to  keep  that  flap  of 

Voi*.  I.  t  E  «  duo 
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I  send  you  two  specimeoa  of  tin-foil  melted  between 
glass,  by  the  force  of  two  jars  only. 

I  httve  not  lieard  that  any  of  your  European  elec- 
tricians have  ever  been  able  to  fire  gun-powder  by  the 
electric  fiame.  We  do  it  here  in  this  majmer:— A 
small  cartridge  is  filled  with  dry  powder,  bard  rammed, 
so  as  to  bruise  scuue  of  the  grains;  two  pointed  wires 
are  th<^n  thrust  in,  one  at  each  end,  the  points  ap- 
proaching each  other  in  tlie  middle  of  the  cartridge 
till  within  the  distance  of  half  an  inch;  then,  the  car- 
tridge being  placed  in  the  circuit,  when  the  four  jars 
are  discharged,  the  electric  flame  leaping  from  the 
point  of  one  wire  to  the  point  of  ilie  other,  within  tlie 
cartridge  amongst  the  powder,  Jhes  it,  and  the  explo- 
sion of  the  powder  is  at  the  same  instant  with  tlie  crack 
of  the  dttcbarge. 

Your's,  Su:. 

B.  FRANKLIN. 


XO    C.    C*.    Eflfi.    AT    NEW-YORK,    COMMUNICATEID 
TO    MB.    COLLI NSON. 

Unlimited  Nature  qf  the  electric  Force. 
Sir,  Philadelphia,  1751. 

I  INCLOSE  you  answers,  such  as  my  present  hurry 
of  business  will  permit  me  to  make,  to  the  principal 

■  due  leoipeTBluce,  between  loo  drj  aod  tua  moin,  we  found  lo  macb 
more  at  llie  electiic  fluid  wii  lAtaiucd,  is  tbat  150  lunu  were  loAcieiiti 
1753, 
*  Cuiwilladcr  Golden,  who  wm  tfterwudi  lienteaaDt^oreraor  a[ 
NiH-York,    Editor, 

queriei 
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queries  contained  in  your's  of  the  28th  instant,  and  beg 
leave  to  refer  you  to  the  latter  piece  in  the  printed  col- 
lection of  my  papers,  for  farther  explanation  of  the  dif- 
ference between  what  is  called  electrics  per  se,  and  tioti- 
electrics.  When  you  have  had  time  to  read  and  consi- 
der these  papers,  I  will  endeavour  to  make  any  new  ex- 
periments you  shall  propose,  that  you  think  may  afford 
farther  light  or  satisfaction  to  either  of  us ;  and  shaD  be 
much  obliged  to  you  for  such  remarks,  objections,  &c. 
as  may  occur  to  you. — I  forget  whether  I  wrote  to  you 
that  I  have  melted  brass  pins  and  steel  needles,  in- 
verted the  poles  of  the  magnetic  needle,  given  a  mag- 
netism and  polarity  to  needles  that  had  none,  and  fired 
dry  gunpowder  by  the  electric  spark.  I  have  five  bot- 
tles that  contain  eight  or  nine  gallons  each,  two  of 
which  charged  are  sufficient  for  those  purposes :  but  I 
can  charge  and  discharge  them  altogether.  There  are 
no  bounds  (but  what  expence  and  labour  give)  to  the 
force  man  may  raise  and  use  in  the  electrical  way :  for 
bottle  may  be  added  to  bottle  in  injinitum,  and  all 
united  and  discharged  together  as  one,  the  force  and 
eflFect  proportioned  to  their  number  and  size.  The 
greatest  known  effects  of  common  lightning  may,  I 
think,  without  much  difficulty,  be  exceeded  in  this 
way,  which  a  few  years  since  could  not  have  been  be- 
lieved, and  even  now  may  seem  to  many  a  little  extra- 
vagant to  suppose. — So  we  are  got  beyond  the  skill  of 
Rabelais's  devils  of  two  yeai*s  old,  who,  he  humour- 
ously says,  had  only  learnt  to  thunder  and  lighten  a  lit* 
tie  round  the  head  of  a  cabbage. 
I  am,  with  sincere  respect, 

Your  most  obliged  humble  servant, 

B.  FRANKUN. 

£  E  2  OV£RI£S 
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QUERIES     AND     ANSWERS    REFERRED    TO    IN    THS 

FOREGOING    LETTER. 

T/ic  Terms,  electric  per  ie,  and  noitrelectric,  improper. — A>ar 
Relation  betxveen  Metals  and  IVater, — Effects  of  Air  in  elec- 
trical Experiments, — Experiment  for  discavering  more  qf  the 
dualities  of  the  electric  Fluid, 

Query,  WHEREIN  consists  the  difference  between 
an  electric  and  a  non-electric  body  ? 

Ansxver,  The  terms  electric  per  se,  and  non-electric, 
were  first  used  to  distinguish  bodies,  on  a  mistaken  sup- 
position that  those  called  electrics  per  se,  alone  con- 
tained electric  matter  in  their  substance,  which  was  ca- 
pable of  being  excited  by  friction,  and  of  being  pro- 
duced or  drawn  from  them,  and  communicated  to  those 
called  non-electrics,  supposed  to  be  destitute  of  it: 
for  the  glass,^  &c.  being  rubbed,  discovered  signs  of 
having  it,  by  snapping  to  the  finger,  attracting,  repel- 
ling^ 8cc.  and  could  communicate  tliose  signs  to  metals 
and  water.-^Afterwards  it  was  found,  that  rubbing  of 
glass  would  not  produce  the  electric  matter,,  unless  a 
communication  was  preserved  between  the  rubber  and 
the  floor;  and  subsequent  experiments  proved  that  the 
electric  matter  was  really  drawn  from  those  bodies  that 
at  first  were  thought  to  have  none  in  tlienu  Then  it 
was  doubted  whether  glass,  and  other  bodies  called 
electrics  per  se,  had  really  any  electric  matter  in  them, 
«incc  they  apparendy  afforded  none  but  what  they  first 
extracted  from  those  which  had  been  called  non-elec- 
trics. But  some  of  my  experiments  show,  that  glass 
contains  it  in  great  quantity,  and  I  now  suspect  it  to 
be  pretty  equally  diffused  in  all  tlie  matter  of  this  ter- 
raqueous globe.     If  so,  the  terms  electric  per  se,  and 

nonelectricp 
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nonelectric,  should  be  laid  aside  as  improper:  and  (the 
only  difference  being  this,  that  some  bodies  will  con- 
duct electric  matter,  and  others  will  not)  the  terms  cou'^ 
ductor  and  non-conductor  may  supply  their  place*  If 
any  portion  of  electric  matter  is  applied  to  a  piece  of 
conducting  matter,  it  penetrates  and  flows  through  it, 
or  spreads  equally  on  its  surface;  if  applied  to  a  piece 
of  non-conducting  matter,  it  will  do  neither.  Perfect 
conductors  of  electric  matter  are  only  metals  and  wa- 
ter. Other  bodies  conducting  only  as  they  contain  a 
mixture  of  those;  without  more  or  less  of  which  they 
will  not  conduct  at  all*.  This  (by  the  way)  shews  a 
new  relation  between  metals  and  water  heretofore  un- 
known. 

To  illustrate  this  by  a  comparison,  which,  however, 
can  only  give  a  faint  resemblance.  Electric  matter 
passes  through  conductors  as  water  passes  through  a 
porous  stone,  or  spreads  on  their  surfaces  as  water 
spreads  on  a  wet  stone ;  but  when  applied  to  non-con- 
ductors, it  is  like  water  dropt  on  a  greasy  stone,  it  nei- 
ther penetrates,  passes  through,  nor  spreads  on  the  sur- 
face, but  remains  in  drops  where  it  falls.  See  farther 
on  this  head,  in  my  last  printed  piece,  entitled.  Opinio 
ons  and  Conjectures,  ^c.  1749- 

Query,  What  are  the  effects  of  air  in  electrical  ex- 
periments ? 

Answer.  All  I  have  hitherto  observed  are  these. 
Moist  air  receives  and  conducts  the  electrical  matter  in 
proportion  to  its  moisture,  quite  dry  air  not  at  all:  air 
is  therefore   to  be  classed  with   the  non-conductors. 


*  This  propositioD  is  lince  found  to  be  too  general ;  Mr.  Wilson  baring 
^iscovesed  tbut  melted  wax  and  rosin  will  also  conduct. 

£e3  Dry 
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Dry  air  assists  in  confining  the  electrical  atmosphere  to 
the  body  it  surrounds^  and  prevents  its  dissipating :  for 
in  vacuo*  it  quits  easily,  and  points  operate  stronger, 
f .  e.  they  throw  off  or  attract  the  electrical  matter  more 
freely,  and  at  greater  distances ;  so  that  air  intervening 
obstructs  its  passage  from  body  to  body  in  some  de- 
gree. A  clean  electrical  phial  and  wire,  containing  air 
instead  of  water,  will  not  be  charged  nor  give  a  shock, 
any  more  than  if  it  was  filled  with  powder  of  glass;  but 
exhausted  of  air,  it  operates  as  well  as  if  filled  with  wa- 
ter. Yet  an  electric  atmosphere  and  air  do  not  seem 
to  exclude  each  other,  for  we  breathe  freely  in  such  an 
atmosphere,  and  dry  air  will  blow  through  it  without 
displacing  or  driving  it  away.  I  question  whether  the 
strongest  dry  north-wester*  would  dissipate  it.  I  once 
electrified  a  large  cork-ball  at  the  end  of  a  silk  thread 
three  feet  long,  the  other  end  of  which  I  held  in  my  fin- 
gers, and  whirl'd  it  round,  like  a  sling  one  hundred  times, 
in  the  air,  with  the  sw  iftest  motion  1  could  possibly  give 
it,  yet  it  retained  its  electric  atmosphere,  though  it 
must  have  passed  through  eight  hundred  yards  of  air, 
allowing  my  arm  in  giving  tlie  motion  to  add  a  foot  to 
the  semi-dianicter  of  the  circle. — By  quite  dry  air,  I 
mean  the  dryest  we  have:  for  perhaps  we  never  have 
any  perfectly  free  from  moisture.  An  electrical  atmos* 
phere  raised  round  a  thick  wire,  inserted  in  a  phial  of 
air,  drives  out  none  of  the  air,  nor  on  withdrawing  that 
2ii:]\osphere  will  any  air  rush  in,  as  I  have  found  by  a 
curious   experiment  f  accurately   made,    whence   we 

concluded 


^  A  cold  dry  wind  of  North  America. 

-f'  The  experiment  here  mentioned  was  thus  made.    An  empty  phial  was 
stopped  with  a  cork.    Through  the  cork  passed  a  thick  wire,  as  usual  in 

the 
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concluded  that  the  air's  elasticity  was  not  affected 
thereby. 

AN    EXPERIMENT    TOWARDS     DISCOVERING     MORE 
OF   THE    QUALITIES    OF   THE    ELECTRIC    FLUID. 

From  the  prime  conductor,  hang  a  bullet  by  a  wire 
hook ;  under  the  bullet,  at  half  an  inch  distance,  place 
a  bright  piece  of  silver  to  receive  the  sparks ;  then  let 
the  wheel  be  turned,  and  in  a  few  minutes,  (if  the  re- 
peated sparks  continually  strike  in  the  same  spot)  the 
silver  will  receive  a  blue  stain,  nearly  the  colour  of  a 
watch  spring. 

A  bright  piece  of  iron  will  also  be  spotted,  but  not 
with  that  colour;  it  rather  seems  corroded. 

On  gold,  brass,  or  tin,  I  have  not  perceived  it  makes 
any  impression.  But  the  spots  on  the  silver  or  iron 
will  be  the  same,  whether  the  bullet  be  lead,  brass,  gold, 
or  silver. 

On  a  silver  bullet  there  will  also  appear  a  small  spot, 
as  well  as  on  the  plate  below  it. 

the  Lejrden  experiment,  which  wire  almost  reached  the  bottom.  Through 
another  part  of  the  cork  passed  one  leg  of  a  small  glass  syphon,  the  other 
Jeg  on  the  outside  came  down  almost  to  the  bottom  of  the  phial.  This 
phial  was  first  held  a  short  time  in  the  hand,  whicli,  warming,  and  of  course 
rarefying  the  air  within,  drove  a  small  part  of  it  out  through  the  syphon. 
Then  a  little  red  ink  in  a  tea-spoon  was  applied  to  the  opening  of  the  outer 
leg  of  the  syphon;  so  that  as  the  air  within  cooled,  a  little  of  the  iiik 
might  rise  in  that  leg.  When  the  air  within  the  bottle  came  to  be  of  the 
tame  temperature  of  that  without,  the  drop  of  red  ink  would  rest  in  a  certaiu 
part  of  the  leg.  But  the  warmth  of  a  finger  applied  to  the  phial  would 
cause  that  drop  to  descend,  as  the  least  outward  coolness  applied  would 
make  it  ascend.  When  it  hod  found  its  situation,  and  was  at  rest,  the 
wire  was  electrified  by  a  communication  from  the  prime  conductor.  This 
was  supposed  to  give  an  electric  atmosphere  to  the  wire  within  the  bottle, 
which  might  likewise  rarefy  the  included  air,  and  of  course  depress  the 
drop  of  ink  in  the  syphon*   But  no  such  effect  followed. 

2e4  to 
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TO  C.  C*.  ESQ.  AT  NEW  YORK. 

Mistake,  thai  tmfy  MeUtb  wd  WaUr  were  Condwiart,  r€Cti/UL 
-^Supposition  qf  •  Region  qf  electric  Fire  above  owr  Atmo- 
pkere.^Tkeorem  concerning  U^.-^Poke^eed  a  Care  for 
Cancers'^ 

Kuid  U  the  Boyd  Soeietj,  Nor.  IJ,  \tS6. 

SiBj  Philaddphia,  Jpril^3,  1752. 

IN  considering  your  favour  of  the  I6th  past,  I  re- . 
collected  my  having  wrote  you  answers  to  some  que* 
ries  concerning  the  difference  between  electrics  per  se,. 
and  non-electrics,  and  the  effects  of  air  in  electrical 
experiments,  which,  I  apprehend,  you  may  not  have 
received.    The  date  I  have  forgotten. 

We  have  been  used  to  caD  those  bodies  electrics  |Kr 
se,  which  would  not  conduct  the  electric  fluid:  We 
once  imagined  that  only  such  bodies  contained  thai 
fluid;  afterwards  that  they  had  none  ci  it,  and  only 
educed  it  from  other  bodies ;  but  further  ezperiniaita 
shewed  our  mistake*  It  is  to  be  found  in  all  mattes 
we  know  of;  and  the  distinctions  of  electrics  per  m, 
and  non-electrics,  should  now  be  dropt  as  improper^ 
and  that  of  conductors  and  nonconductors  assumed,  in  ita 
place,  as  I  mentioned  in  those  answers^ 

I  do  not  remember  any  experim^it  by  which  it  ap* 
peared  that  high  rectified  spirit  will  not  conduct ;  per- 
haps you  have  made  such.  TUs  I  know,  that  wax, 
rosin,  brimstone,  and  even  glass,  commoiUy  reputed 
electrics  per  se,  wiU,  when  in  a  fluid  state,  conduct 
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pretty 
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pretty  well.  Glass  will  do  it  when  only  red  hot.  So 
that  my  former  position^  that  only  metals  and  water 
were  conductors^  and  other  bodies  more  or  less  such, 
as  they  partook  of  metal  or  moisture^  was  too  general. 

Your  conception  of  the  electric  fluid,  that  it  is  in- 
comparably more  subtle  than  air,  is  undoubtedly  just. 
It  pervades  dense  matter  with  the  greatest  ease ;  but  it 
does  not  seem  to  mix  or  incorporate  willingly  with 
mere  air,  as  it  does  with  other  matter.  It  will  not  quit 
common  matter  to  join  with  air.  Air  obstructs,  in 
some  degree,  its  motion.  An  electric  atmosphere  can- 
not be  communicated  at  so  great  a  distance,  through 
intervening  air,  by  far,  as  through  a  vacuum. — Who 
knows  then,  but  there  may  be,  as  the  antients  thought, 
a  region  of  this  fire  above  our  atmosphere,  prevented 
by  our  air,  and  its  own  too  great  distance  for  attrac- 
tion, from  joining  our  earth?  Perhaps  where  the  at- 
mosphere is  rarest,  this  fluid  may  be  densest,  and  nearer 
the  earth  where  the  atmosphere  grows  denser,  this  fluid 
may  be  rarer ;  yet  some  of  it  be  low  enough  to  attach 
itself  to  our  highest  clouds,  and  thence  they  becoming 
electrified,  may  be  attracted  by,  and  descend  towards 
the  earth,  and  discharge  their  watry  contents,  toge- 
ther with  that  etherial  fire.  Perhaps  the  aurora  bo* 
reales  are  currents  of  this  fluid  in  its  own  region,  above 
our  atmosphere,  becoming  from  their  motion  visible. 
There  is  no  end  to  conjectures.  As  yet  we  are  but  no- 
vices in  this  branch  of  natural  knowledge. 

You  mention  several  differences  of  salts  in  electrical 

experiments.    Were  they  all  equally  dry  ?  Salt  is  apt 

to  acquire  moisture  from  a  moist  air,  and  some  sorts 

inore  than  others.    When  perfectly  dried  by  lying  be- 

^  fore 
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fore  a  fire,  or  tm  a  ito?e^  none  that  I  liave  tiied  .fi3l 
conduct  any  better  thm  so  much  glass. 

New  flannel^  if  dry  and  wanB>  will  dxsw  the  eko^ 
trie  fluid  from  non-dectrics,  as  well  as  that  which  has 
been  worn. 

I  wish  yon  had  ike  convenience  of  tiying  the  expe- 
ments  you  seem  to.  have  such  expectations  from^  npoB 
various  kinds  of  spirits^  salts^  earth,  &c»  Frequently, 
in  a  variety  of  experiments,  though  we  miss  what  we 
expected  to  find,  yet  something  valoable  turns  out, 
something  sarpiisingi  and  instructing,  though  un^ 
thought  of. 

I  thank  yon  for  communicating  the  iDostration  of 
the  theorem  concerning  light«  It  is  v^  curious.  Bnt 
I  must  own  I  sf»mnd^  in  the  dwrk  abont  fight*  I  am 
not  satisfied  with  the  doctnne  that  supposes  particles 
of  matter  called  lifhl^  continually  driven  off  from  the 
sun's  surfisfccej  witki  a  swiftness  so  prodigious !  Must  not 
the  smallest  particle  c<mceivable  have,  with  such  a  mo- 
tion, a  force  exceeding  that  of  a  twenty-four  pounder, 
discharged.fropna  cannon  J  Must  not  the  Sun  diminish 
exceedingly , by .sncb  a  waste  of  matter;  and  the  plfer 
nets,  instead  of  drawing  p^sarer  to  hinif  as  soim  have 
feared,  recede  /to  grjsater  distwces  through  the  kssoied 
attraction.  Yet  thefie  particles,  with  this  amaibg.  mo» 
tion,  will  not  drive: before  thetn,  or  remove>  the  least 
and  lightest  dust  ttey  meet  with:  And  the  Sun,  far 
aught  we  know,  continues  of  his  antient  dimft<ision% 
and  liis  attendants  move  in  their  antient  Orbits.    . 

May  not  all  the  phenomena  of  light  be  more  convex 
niently  solved,  by  supposing  univenal  space  filled  with 
a  subtle  elastic  fluid,  which,  when  at  rest^^  is  not  visi- 
ble 
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ble,  but  whose  vibrations  affect  that  fine  sense  in  the 
eye,  as  those  of  air  do  the  grosser  organs  of  the  ear? 
We  do  not,  in  the  case  of  sound,  imagine  that  any 
sonorous  particles  are  thrown  off  from  a  bell,  for  in- 
stance, and  fly  in  strait  lines  to  the  ear ;  why  must  we 
believe  that  luminous  particles  leave  the  sun  and  pro- 
ceed to  the  eye  ?  Some  diamonds,  if  rubbed,  shine  in 
the  dark,  without  losing  any  part  of  their  matter.  I 
can  make  an  electrical  spark  as  big  as  the  flame  of  a 
candle,  much  brighter,  and,  therefore,  visible  further; 
yet  this  is  without  fuel ;  and,  I  am  persuaded,  no  part 
of  the  electric  fluid  flies  off  in  such  case  to  distant 
places,  but  all  goes  directly,  and  is  to  be  found  in  the 
place  to  which  I  destine  it.  May  not  different  degrees 
of  the  vibration  of  the  above-mentioned  universal  me- 
dium, occasion  the  appearances  of  different  colours? 
I  think  the  electric  fluid  is  always  the  same ;  yet  I  find 
that  weaker  and  stronger  sparks  diflcr  in  apparent  co- 
lour, some  white,  blue,  purple,  red;  the  strongest, 
white ;  weak  ones  red.  Thus  different  degrees  of  vi- 
bration given  to  the  air  produce  the  seven  different 
sounds  in  music,  analagous  to  the  seven  colours,  yet 
the  medium,  air,  is  the  same. 

If  the  Sun  is  not  wasted  by  expence  of  light,  I  can 
easily  conceive  that  he  shall  otherwise  always  retain 
the  same  quantity  of  matter ;  though  we  should  sup- 
pose him  made  of  sulphur  constantly  flaming.  The 
action  of  fire  only  separates  the  particles  of  matter,  it 
does  not  annihilate  them.  Water,  by  heat  raised  in 
vapour,  returns  to  the  earth  in  rain ;  and  if  we  could 
<:ollect  all  the  particles  of  burning  matter  that  go  off 
in  smoak,  perhaps  they  mighty  with  the  ashes,  weigh 

a» 
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as  mnch  as  the  body  before  it  was  fired :  and  if  wt 
coald  put  them  into  the  same  position  with  regard  to 
each  other^  the  mass  wonld  be  the  same  as  before^  and 
might  be  bnmt  over  again.  The  chymists  have  ana* 
lysed  sulphur^  and  find  it  composed^  in  certain  propor- 
tions^ of  oil^  salty  and  earth ;  and  having,  by  the  ana* 
Ijsb^  discovered  those  proportions,  they  can,  of  those 
ingredients,  make  sulphur.  So  we  have  only  to  sup- 
pose^ that  the  parts  of  the  Sun's  sulphur,  separated  by 
fire,  rise  into  his  atmosphere,  and  there  being  freed 
from  the  immediate  action  of  the  fire,  they  collect  into 
cloudy  masses,  and  growing,  by  degrees,  too  heavy  to 
be  longer  supported,  they  descend  to  the  Sun,  and  ate 
burnt  over  again.  Hence  the  spots  appearing  on  hil 
face,  which  ate  observed  to  diminish  daily  in  siaej 
their  consnyning  edges  being  of  particular  bright^ 
ness.  * 

It  is  wen  we  are  not,  as  poor  Galileo  was,  subject  to 
the  inquisition  for  fkUotopkieal  heresy.  My  whispers 
against  the  orthodox  doctrine,  in  private  letters,  wouM 
be  dangerous;  but  your  writing  and  printing  would 
be  highly  criminal.  A»  it  is,  you  must  expect  some 
censure,  but  one  heretic  will  surely  excuse  another. 

I  am  heartily  giad  to  hear  more  instances  of  the  sue* 
cess  of  the  poke-weed,  in  the  cure  of  that  borriUe  ev3 
to  the  human  body,  acancer.  You  will  deserve  highly 
of  mankind  for  the  communication.  But  I  find  is 
Boston  they  are  at  a  loss  to  know  the  right  plant,  tome 
asserting  it  is  what  ibej  call  Meekoachan,  othefs  odier 
things.  In  one  of  their  late  papers  it  is  pubGely  re- 
quested that  a  perfiect  description  may  be  given  of  the 
plant,  its  places  of  growth/  8(c.    I  htive  mislaid  the 

paper 
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paper^  or  would  send  it  to  you.    I  thought  you  had 
described  it  pretty  fully  *. 

1  am)  Sir^  &c. 

B.  FRANKLIN. 


MR.    E.    KINN£RSL£Y>    AT    BOSTON,    TO    BENJAMIN 
FRANKLIN,    ESQ.  AT  PHILADELPHIA. 

New  Experiments. — Paradoxes  inferred  from  them, — Difference 
in  the  Electricity  of  a  Globe  of  Glass  charged,  and  a  Globe  of 
Sulphur, — Difficulty  of  ascertaining  which  is  positive  and  which 
negative. 

Sir,  Feb.  9,  1752. 

I  HAVE  the  following  experiments  to  communi- 
cate :  I  held  in  one  hand  a  wire,  which  was  fastened 
at  the  other  end  to  the  handle  of  a  pump,  in  order  to 
try  whether  the  stroke  from  the  prime  conductor^ 
through  my  arms,  would  be  any  greater  than  when 

^^  As  the  poke-wee(f,  though  out  of  place,  is  introduced  here,  we  shaU 
translate  and  insert  two  extracts  of  letters  from  Dr.  Franklin  to  M.  Do* 
boorg,  the  French  translator  of  his  works,  on  the  same  subject. 

"  London,  March  27,  1773. 
"  I  apprehend  that  our  poke-weed  is  what  the  botanists  term  phytolacem. 
This  plant  bears  berries  as  large  as  peas ;  the  skin  is  black,  but  it  contains 
a  crimson  juice.  It  is  this  juice,  thickened  by  evaporation  in  the  sun^ 
which  was  employed.  It  caused  great  pain,  but  some  persons  were  said 
lo  hare  been  cured.  I  am  not  quite  certain  of  the  facts ;  all  that  I  knoir 
if,  that  Dr.  Golden  had  «  good  opinion  of  the  remedy." 

"  London,  April  23,  1773. 
"  You  will  see  by  the  annexed  paper  by  Dr.  Solander,  that  this  herb, 
poke>weed,  in  which  has  been  found  a  specific  remedy  for  cancers,  is  the 
■lost  common  species  of  phytolacca.    (Phytolacca  decandra  L.)" 

Editor. 

conveyed 
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conveyed  onlj  <•  the.  lofface  of  Ae  earth,  bat  oooU 
discover  no  difference*  « 

I  placed  the  n^le  of  a  compass  on  the  point  of  a 
long  pin>  and  bold^og  it  in  the  atmosphere  of  the  prime 
conductor^  at  the  distance  of  about  three  inches,  found 
it  to  whirl  round  like  the  flyers  of  a  jack,  mtk  great 
rapidity.  * 

I  suspended  with  silk  a  cork  ball,  a^oQt  the  Ixigness 
of  a  peaj  and  presented  to  it  rubbed  amber,  sealing- 
wax^  and  sulphur,  by  each  of  which'it  was  strcmgly 
repelled ;  then  I  tried  rubbed  glass  and  china,  and 
found  that  each  of  these  would  attract  it,  until  it  be- 
came electrified  again,  and  then  it  would  be  repelled 
as  at  first;  and  while  thus  repelled  by  the  rubbed  glass 
or  china,  either  of  the  others  when  rubbed  would  i^ 
tract  it.  Then  I  electrified  the  ball,  with  the  wire  oC 
a  charged  phial,  and  presented  to  it  rubbed  glass  (the 
stopper  of  a  deqanter)  and  a  china  tea^upj^  by  whidi 
it  was  as  strongly  repelled  as  by  the  wire ;  but  when  | 
presented  either  of  the  other  rubbed  electrics,  it  woidd 
be  strongly  attracted,  and  when  I  electrified  it  by  either 
of  these,  till  it  became  repelled,  it  would  be  attracted 
by  the  wire  of  the  phial,  but  be  repelled  by  iti  coat* 
ing. 

These  experiments  surprised  me  very  muck,  and 
have  induced  me  to  infer  the  following  paradoxes. 

1.  If  a  glass  globe  be  placed  at  one  end  of  a  prime- 
conductor,  and  a  sulphur  one  at  the  other  end,  both 
being  equally  in  good  order,  and  in  equal  motion,  not 
a  spark  of  fire  can  be  obtained  from  the  conductor ; 
but  one  globe  will  draw  out,  as  fest  as  the  other 
gives  in. 

12.  If  a  phial  be  suspended  on  the  conductor,  with  a 

6    •  chain 
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chain  from  its  coating  to  the  table^  and  only  one  of  the 
globes  be  made  use  of  at  a  time^  20  turns  of  the  wheel, 
for  instance^  will  charge  it;  after  which^  so  many 
turns  of  the  other  wheel  will  discharge  it;  and  as  many 
more  will  charge  it  again. 

3.  The  globes  being  both  in  motion,  each  having  a 
gepara;te  conductor,  with  a  phial  suspended  on  one  of 
them,  and  the  chain  of  it  fastened  to  the  other,  the 
phial  wiU  become  charged ;  one  globe  charging  posi- 
tively, the  other  negatively. 

4.  The  phial  being  thus  charged,  hang  it  in  like 
manner  on  the  other  conductor;  set  both  wheels  a 
going  again^  and  the  same  number  of  turns  that  charg- 
ed it  before,  will  now  discharge  it ;  and  the  same  num- 
ber repeated,  will  charge  it  again. 

5.  When  each  globe  communicates  with  the  same 
prime  conductor,  having  a  chain  hanging  from  it  to 
the  table,  one  of  them,  when  in  motion  (but  which  I 
cannot  say)  will  draw  fire  up  through  the  cushion,  and 
discharge  it  through  the  chain  ;  the  other  will  draw  it 
up  through  the  chain,  and  discharge  it  tlirough  the 
cushion. 

I  should  be  glad  if  you  would  send  to  my  house  for 
my  sulphur  globe,  and  the  cushion  belonging  to  it,  and 
make  tlie  trial ;  but  must  caution  you  not  to  use  chalk 
on  the  cushion,  some  fine  powdered  sulpur  will  do  bet- 
ter. If,  as  1  expect,  you  should  find  the  globes  to 
charge  the  prime  conductor  differently,  I  hope  you 
will  be  able  to  discover  some  method  of  determining 
w^bich  it  is  that  charges  positively. 

I  am,  8cc. 

E.  KINNERSLEY. 


TO 


'«:J 


S64      PAPUt  OirPBIlMOPHIOAL  BVMttetii 
TO  Mm.  X.  KlKNXBSLXTj  AT  BOHtdlC. 

Probable  C<mr$e  cfthDffirmii  JUraetiom  mid  EtpMidlik  ^ 
the  two  dtctrifkd  QUkm  wnaitUmcd  in  the  two  preotimg  Ld^ 

tcrs. 

Six,  PkUadd^,  March  2,  175& 

I  THANK  you  for  the  experiments  coinmiilucated« 
I  sent  immediately  for  your  brimstone  gibbe,  in  orde^ 
to  make  the  trials  you  desired,  but  found  it  wanted 
centres,  which  I  have  not  time'now  to  supply ;  but  ^bt 
first  leisure  I  will  get  it  fitted  for  use,  tiy  die  expert 
ments,  and  acquunt  you  with  the  result. 

In  the  mean  time  I  suspect,  that  the  diffinrent  attract 
tions  and  repulsioni  yon  observed,  proceeded  ralibet 
from  the  greater  or  smaller  quimtitidi  of  the  fire  yod 
obtained  from  diflferent  bodies,  than  from  its  bdng  ct 
a  different  kitid,  or  having  a  different  dbroMon.     In 

haste, 

lam,  &c. 

B.  FRANKUN. 


TO  MX.  E.  KINNXX8LKY,  AT   BOSTOH. 

Reasons  for  tupponngp  thai  ike  gfass  Ghbe  charges  poMvdjf,  md 
the  SulpkMir  negoHvefy.-^Himt  respecting  a  ktttker  Gfelr  Jhr 
Experiments  vAen  traoMing, 

Six,  Philadelphia,  March  I6j  1751. 

HAVING  brought  your  brimstone  (j^be  to  work^ 
I  tried  one  of  the  experiments  you  proposed,  and  waa 
agreeably  suiprised  to  find,  that  the  glass  globe  being 
at  one  end  of  the  conductor,  and  the  sulphur  globe  at 

th« 
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the  other  end^  both  globes  in  motion^  no  spark  could 
be  obtained  from  the  conductor^  unless  when  one  globe 
turned  slower^  or  was  not  in  so  good  order  as  the  other; 
and  then  the  spark  was  only  in  proportion  to  the  dif- 
ference^ so  that  turning  equally^  or  turning  that  slow- 
est which  worked  best^  would  again  bring  the  conduc- 
tor to  afford  no  spark. 

I  found  also,  that  the  wire  of  a  phial  charged  by 
the  glass  globe,  attracted  a  cork  ball  that  had  touched 
the  wire  of  a  phial  charged  by  the  brimstone  globe, 
and  vice  versa,  so  that  the  cork  continued  to  play  be- 
tween the  two  phials,  just  as  when  one  phial  was 
charged  through  the  wire,  the  other  through  the  coat- 
ing, by  the  glass  globe  alone.  And  two  phials  charg- 
ed, the  one  by  the  brimstone  globe,  the  other  by  the 
glass  globe,  would  be  both  discharged  by  bringing 
their  wires  together,  and  shock  the  person  holding  the 
phials. 

From  these  experiments  one  may  be  certain  that 
your  2d,  3d,  and  4th  proposed  experiments,  would 
succeed  exactly  as  you  suppose,  though  I  have  not 
tried  them,  wanting  time.  1  imagine  it  is  the  glass 
globe  that  charges  positively,  and  the  sulphur  nega- 
tively, for  these  reasons :  1 .  Though  the  sulphur  globe 
seems  to  work  equally  well  with  the  glass  one,  yet  it 
can  never  occasion  so  large  and  distant  a  spark  between 
my  knuckle  and  the  conductor,  when  the  sulphur  one 
is  working,  as  when  the  glass  one  is  used ;  which,  I 
suppose,  is  occasioned  by  this,  that  bodies  of  a  certain 
bigness  cannot  so  easily  part  with  a  quantity  of  elec- 
trical fluid  they  have  and  hold  attracted  mlthin  their 
fubstance,  as  they  can  receive  an  additional  quantity 
upon  their  surface  by  way  of  atmosphere.    Therefore 
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SO  much  cannot  be  drawn  out  of  the  conductor,  ai 
can  be  thrown  on  it*  2.  I  observe  that  the  stream  or 
brush  of  Rre^  appearing  at  the  end  of  a  wire,  connec- 
ted with  the  conductor,  is  long,  large,  and  much  di- 
verging, when  the  glass  globe  is  used,  and  makes  s 
snapping  (or  rattling)  noise:  but  when  the  sulphur  one 
is  used,  it  is  short,  small,  and  makes  a  hissing  noise; 
and  just  the  reverse  of  both  happens,  when  you  hold 
the  same  wire  in  your  hand,  and  the  globes  are  worked 
alternately:  the  brush  is  large,  long,  diverging,  and 
snapping  (or  rattling)  when  the  sulphur  globe  is  turned; 
short,  small,  and  hissing,  when  the  glass  globe  is  turn- 
ed.—When  the  brush  is  long,  large,  and  much  diverg- 
ing, the  body  to  which  it  joins  seems  to  me  to  be  throw- 
ing the  fire  out;  and  when  the  contrary  appears,  it 
seems  to  be  drinking  in.  3.  I  observe,  that  when  I 
hold  my  knuckle  before  the  sulphur  globe,  while  turn- 
ing, the  stream  of  fire  between  my  knuckle  and  the 
globe  seems  to  spread  on  its  surface,  as  if  it  flowed 
from  the  finger;  on  the  glass  globe  it  is  otherwise. 
4.  The  cool  wind  (or  what  was  called  so)  that  we  used 
to  feel  as  coming  from  an  electrified  point,  is,  I  think, 
more  sensible  when  the  glass  globe  is  used,  than  when 
the  sulphur  one. — But  these  are  hasty  thoughts.  As  to 
your  fifth  paradox,  it  must  likewise  be  true,  if  the 
globes  are  alternately  worked ;  but  if  worked  together, 
the  fire  will  neither  come  up  nor  go  down  by  the  chain, 
because  one  globe  will  drink  it  as  fast  as  the  other  pro* 
duces  it. 

I  should  be  glad  to  know,  whether  the  efiects  would 
be  contrary  if  the  glass  globe  is  solid,  and  the  sulphur 
globe  is  hollow;  but  I  have  no  means  at  present  of 
trying. 

in 
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In  yonr  journeys,  your  glass  globes  meet  with  acci- 
dents, and  sulphur  ones  are  heavy  and  inconvenient. — 
Cbamf,  Would  not  a  thin  plane  of  brimstone,  cast  on 
a  board,  serve  on  occasion  as  a  cushion,  vrhile  a  globe 
of  leather  stuffed  (properly  mounted)  might  receive 
the  fire  from  the  sulphur,  and  charge  the  conductor 
positively?  Such  a  globe  would  be  in  no  danger  of 
breaking*.  I  think  I  can  conceive  how  it  may  be 
done ;  but  have  not  time  to  add  more  than  that  I  am. 

Yours,  8cc. 

B.  FRANKLIN. 


[In  Mr.  Collinson's  edition,  several  papers  followed 
here,  by  the  Abbe  Mazeas,  and  others,  upon  the  sub- 
ject of  Dr.  Franklin's  experiments,  which,  that  the  let- 
ters of  our  author  might  not  be  too  much  interrupted^ 
we  have  thought  proper  to  transfer  to  an  Appendix. 
A  subsequent  paper  by  Mr.  David  Colden,  entitled 
Remarks  on  the  Abbe  NoUet's  Letters  to  Benjamin 
Franklin,  esq.  on  Electricity,  will  be  found  transferred 
in  the  same  manner.] 


TO  PETER  COLLINSON,  ESQ.  F.  R.  S.  LONDON. 

Eiectrical  Kite. 

Sir,  Philadelphia,  Oct.  19,  1752. 

AS  frequent  mention  is  made  in  public  papers  from 
Europe  of  the  success  of  the  Philadelphia  experiment 
for  drawing  tlie  electric  fire  from  clouds  hy  means  of 

*  The  diacoTeries  of  the  late  ingenioas  Mr.  Syromer,  on  the  positive 
and  negatiTe  electricitjr  produced  bjr  the  mutoal  friction  of  white  and 
black  lilk,  &c.  afford  hints  for  farther  improvements  to  be  aade  with  this 
view. 

€  F  2  pointed 


C168      rAPlSftS   ON   ^HltOSrOl^fllCAL   StfiJ£CTS. 

• 

pointed  rods  of  iron  erected  on  high  buildings^  &c.  if 
mny  be  agreeable  to  the  curious  to  be  informed  that 
the  same  experiment  has  succeeded  in  Philadelphia, 
though  made  in  a  different  and  more  easy  manner, 
which  is  as  follows  : 

Make  a  small  cross  of  two  light  strips  of  cedar,  the 
arms  so  long  as  to  reach  to  the  four  comers  of  a  large 
thin  silk  handkerchief  when  extended ;  tie  the  corner* 
of  the  handkerchief  to  the  extremities  of  the  cross,  so 
you  have  the  body  of  a  kite ;  which  being  properly 
accommodated  with  a  tail,  loop,  and  string,  will  rise 
in  the  air,  like  those  made  of  paper ;  but  this  being  of 
silk  is  fitter  to  bear  the  wet  and  wind  of  a  thunder 
gust  without  tearing.    To  the  top  of  the  upright  stick 
of  the  cross  is  to  be  fixed  a  very  sharp  pointed  wire, 
rising  a  foot  or  more  above  the  wood.    To  the  end  of 
the  tw^ine,  next  the  hand,  is  to  be  tied  a  silk  ribbon, 
and  where  the  silk  and  twine  join,  a  key  may  be  fas- 
tened.   This  kite  is  to  be  raised  when  a  thunder-gust 
aj)j)cars  to  be  coming  on,  and  the  person  who  hold» 
the  string  must  stand  within  a  door  or  window,  or  un- 
der some  cover,  so  that  the  silk  ribbon  may  not  be 
wot ;  and  care  must  be  taken  that  the  twine  does  not 
touch  the  frame  of  the  door  or  window.    As  soon  a» 
any  of  the  thunder  clouds  conic  over  the  kite,    the 
pointed  wire  will  draw  the  electric  fire  from  them,  and 
the  kite,   with  all  the  twine,   will  be  electrified,  and 
the  loose  filaments  of  the  twine  will  stand  out  every 
way,  and  be  attracted  by  an  approaching  finger.    And 
when  the  raui  has  welled  the  kite  and  twine,  so  that  it 
can  conduct  the  electric  fire  freelv,  vou  will  find  it 
stream  out  plentifully  iVom  the  key  on  the  approach  of 
your  knuckle.     At  this  key  the  pliliil  may  be  charged ; 
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and  from  electric  fire  thus  obtained,  spirits  may  be 
kindled,  and  all  the  other  electric  experiments  be  per- 
formed, which  are  usually  done  by  the  help  of  a  rubbed 
glass  globe  or  tube,  and  thereby  the  sameness  of  the 
electric  matter  with  that  of  lightning  completely  de- 
monstrated. 

B.  FRANKLIN. 


TO  PETEK  COLLINSON,  ESQ.  F.R.8.  LONDON. 

Hypothesis,  of  the  Sea  being  the  grand  Source  qf  Lightning,  re 
tracted.  Positive,  and  sometimes  negative.  Electricity  of  the 
Cloudi  disctrcered. — New  Experimentg  and  Conjectures  in 
Support  of  this  Discovery, — Observations  recommended  for 
ascertaining  the  Direction  of  the  electric  Fluid.-^^ize  of  Rods 
for  Conductors  to  Buildings, — Appearance  of  a  Thundcr-Cloud 
described. 

Sir,  Philadelphia,  September,  1755. 

IN  my  former  paper  on  this  subject,  written  first  in 
1747i  enlarged  and  sent  to  England  in  1749,  I  con- 
sidered the  sea  as  the  grand  source  of  lightning,  ima- 
gining Us  luminous  aj)pearance  to  be  owing  to  electric 
fire,  produced  by  friction  between  the  particles  of  water 
and  those  of  salt.  Living  far  from  the  sea,  I  had  thea 
no  opportunity  of  making  experiments  on  the  sea- 
water,  and  so  embraced  this  opinion  too  hastily. 

For  in  1750,  and  1751,  being  occasionally  on  the 
sea-coast,  I  found,  by  experiments,  that  sea- water  in 
a  bottle,  though  at  first  it  would  by  agitation  appear 
luminous,  yet  in  a  few  hours  it  lost  that  virtue :  hence 
and  from  this,  that  I  could  not  by  agitating  a  solution 
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of  sea-salt  in  water  produce  any  lights  I  first  began 
to  doubt  of  my  former  hjrpothesis^  and  to  suspect  that 
the  luminous  appearance  in  sea-water  must  be  owing 
to  some  other  principles. 

I  then  bonsidered  whether  it  were  not  possible^  that 
the  particles  of  air,  being  electrics  per  se,  might,  in 
hard  gales  of  wind,  by  their  friction  against  trees,  hills, 
buildings,  &c.  as  so  many  minute  electric  globes,  rub-* 
bing  against  non-electric  cushions,  draw  the  electric 
fire  from  the  earth,  and  that  the  rising  vapours  might 
receive  that  fire  from  the  air,  and  by  such  means  the 
clouds  become  electrified. 

If  this  were  so,  I  imagined  that  by  forcing  a  constant 
violent  stream  of  air  against  my  prime  conductor,  by 
bellows,  I  should  electrify  it  negatively ;  the  rubbing 
particles  of  air,  drawing  from  it  part  of  its  natural 
quantity  of  the  electric  fluid.  I  accordingly  made  the 
experiment,  but  it  did  not  succeed. 

In  September  1752,  I  erected  an  iron  rod  to  draw 
the  lightning  down  into  my  house,  in  order  to  make 
some  experiments  on  it,  with  two  bells  to  give  notice 
when  the  rod  should  be  electrified :  a  contrivance  ob-» 
vious  to  every  electrician. 

I  found  the  beDs  rang  sometimes  when  there  was  no 
lightning  or  thunder,  but  only  a  dark  cloud  over  the 
rod ;  that  sometimes  after  a  flash  of  lightning  they 
would  suddenly  stop ;  and  at  other  times,  when  they 
had  not  rang  before,  they  would,  after  a  flash,  sud« 
denly  begin  to  ring ;  that  the  electricity  was  sometimes 
very  faint,  so  that  when  a  small  spark  was  obtained, 
another  could  not  be  got  for  some  time  after;  at  other 
times  the  sparks  would  follow  extremely  quick,  and 

once 
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once  I  had  a  continual  stream  from  bell  to  bell^  the 
«iae  of  a  crow-quill:  even  during  the  same  gust  tliere 
were  considerable  variations. 

In  the  winter  following  I  conceived  an  experiment, 
to  trj'  whether  the  clouds  were  electrified  positively  or 
negatively^  but  my  pointed  rod,  with  its  apparatus, 
becoming  out  of  order,  I  did  not  refit  it  till  towards 
the  spring,  when  I  expected  the  warm  weather  would 
bring  on  more  frequent  thunder-clouds. 

The  experiment  was  this:  To  take  two  phials; 
charge  one  of  them  with  lightning  from  the  iron  rod, 
and  give  the  other  an  equal  charge  by  the  electric  glass 
globe,  through  the  prime  conductor:  when  charged, 
to  place  them  on  a  table  within  three  or  four  inches 
of  each  other,  a  small  cork  ball  being  suspended  by  a 
fine  silk  thread  from  the  cieling,  so  as  it  might  play 
between  the  wires.  If  both  bottles  then  were  electri- 
fied positively,  the  ball  being  attracted  and  repelled  b}' 
one,  must  be  also  repelled  by  the  other.  If  the  one 
positively,  and  the  other  negatively ;  then  the  ball  would 
be  attracted  and  repelled  alternately  by  each,  and  con- 
tinue to  play  between  them  as  long  as  any  considerable 
charge  remained. 

Being  very  intent  on  making  this  experiment,  it 
was  no  small  mortification  to  me,  that  I  happened  to 
be  abroad  during  two  of  the  greatest  thunder-storms 
we  had  early  in  the  spring,  and  though  I  had  given 
orders  in  my  family,  that  if  the  bells  rang  when  I 
was  from  home,  they  should  catch  some  of  the  light- 
ning for  me  in  electrical  phials,  and  they  did  so,  yet 
it  was  mostly  dissipated  before  my  return,  and  in  some 
of  the  other  gusts,  the  quantity  of  lightning  I  was 
liblfi  to  obtain  was  so  small,  and  the  charge  so  weak, 
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that  I  could  not  satisfy  myself:  yet  I  sometimes  saw 
what  heightened  my  suspicions^  and  inflamed  my  cu- 
riosity. 

At  last,  on  the  12th  of  April,  1753,  there  being  a 
smart  gust  of  some  continuance,  I  charged  one  phial 
pretty  well  with  lightning,  and  the  other  equally,  ai 
near  as  I  could  judge,  with  electricity  from  my  glass 
globe;  and,  having  placed  them  properly,  I  beheld, 
with  great  surprize  and  pleasure,  the  cork  ball  play 
briskly  between  them;  and  was  convinced  that  one 
bottle  was  electrised  negatively, 

I  repeated  this  experiment  several  times  during  the 
gust,  and  in  eight  succeeding  gusts,  always  with  the 
same  success ;  and  being  of  opinion  (for  reasons  I  for- 
merly gave  in  my  letter  to  Mr.  Kinnersley,  since  printed 
in  London)  that  the  glass  globe  electrises  positively,  I 
concluded  that  the  clouds  are  abcuys  electrised  negfi^ 
tively,  or  have  always  in  them  less  than  their  natund 
quantity  of  the  electric  fluid. 

Yet  notwithstandmg  so  many  experiments,  it  seems 
I  concluded  too  soon ;  for  at  last,  June  the  6th,  in  a 
gust  which  continued  from  five  o'clock,  P.  M.  to  seven, 
I  met  with  one  cloud  that  was  electrised  positively, 
though  several  that  passed  over  my  rod  before,  during 
the  same  gust,  were  in  the  negative  state.  This  was 
thus  discovered : 

I  had  another  concurring  experiment,  which  I  often 
repeated,  to  prove  the  negative  state  of  the  cloudsi 
viz.  while  the  bells  were  ringing,  I  took  the  phial 
charged  from  the  glass  globe,  and  applied  its  wire  to 
the  erected  rod,  considering,  that  if  the  clouds  were 
electrised  positively,  the  rod  which  received  its  electri<« 
city  from  them  must  be  so  too;  and  then  the  addi« 
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lional  positive  electricity  of  the  phial  would  make  the 
bells  ring  faster: — But,  if  the  clouds  were  in  a  negative 
state,  they  must  exhaust  the  electric  fluid  from  my  rod, 
and  bring  that  into  the  same  negative  state  with  them-' 
selves,  aad  then  the  wire  of  a  positively  charged  phial^ 
supplying  the  rod  with  what  it  wanted  (which  it  was 
obliged  otherwiiie  to  draw  from  the  earth  by  means  of 
the  pendulous  brass  ball  playing  between  the  two  bells) 
the  ringing  would  cease  till  the  bottle  was  discharged. 

In  this  manner  I  quite  discharged  into  the  rod  several 
phials  that  were  charged  from  the  glass  globe,  the  elec* 
trie  fluid  streaming  from  the  wire  to  the  rod,  till  the 
wire  would  receive  no  spark  from  the  finger;  and,  dur* 
ing  this  supply  to  the  rod  from  the  phial,  the  bells 
stopped  ringing;  but  by  continuing  the  application 
of  the  phial  wire  to  the  rod,  I  exhausted  the  natural 
quantity  from  the  inside  surface  of  the  same  phials^  or^ 
as  I  call  it,  charged  them  tiegatively. 

At  length,  while  I  was  charging  a  phial  by  my  glass 
globe,  to  repeat  this  experiment,  my  bells,  of  them^ 
selves,  stopped  ringing,  and,  after  some  pause,  began  to 
ring  again. — But  now,  when  I  approached  the  wire  of 
the  charged  phial  to  the  rod,  instead  of  the  usual  stream 
tliat  I  expected  from  the  wire  to  the  rod,  there  was  no 
spark;  not  even  when  I  brought  the  wire  and  the  rod 
to  touch;  yet  the  bells  continued  ringing  vigorously, 
^hich  proved  to  me,  that  the  rod  was  then  positively 
electrified,  as  well  as  the  wire  of  the  phial,  and  equally 
so;  and,  consequently,  that  the  particular  cloud  then 
over  tiie  rod  was  in  the  same  positive  state.  This  was 
pear  the  end  of  the  gust. 

But  this  was  a  single  experiment,  which,  however, 
destroys  my  first  too  gener^  comciudion^  and  reduces 

me 
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mc  to  this:  nat  the  clouds  of  a  tkunder-pist  are  moit 
commofi/y  in  a  negative  state  of  electricity,  but  sometimes  m 
a  positive  state. 

The  latter  I  believe  is  rare ;  for  though  I  soon  after 
the  last  experiment  set  out  on  a  journey  to  Boston^ 
and  was  from  home  most  part  of  the  summer^  which 
prevented  my  making  farther  trials  and  observations; 
yet  Mr.  Kinnersley  returning  from  the  Islands  just  as  I 
left  home^  pursued  the  experiments  during  my  absence^ 
and  informs  me  that  he  always  found  the  clouds  in  the 
negative  state. 

So  that,  for  the  most  part^  in  thunder-strokes^  it  k 
the  earth  that  strikes  into  the  clouds^  and  not  the  clouds 
that  strike  into  the  earth. 

Those  who  are  versed  in  electric  experimentSj  wiU 
easily  conceive^  that  the  effects  and  appearances  must 
be  nearly  the  same  in  either  case ;  the  same  explosion^ 
and  the  same  flash  between  one  cloud  and  another^  and 
between  the  clouds  and  mountains^  8cc.  the  same  rend* 
ing  of  treesj  walls^  &c.  which  the  electric  fluid  meets 
with  in  its  passage^  and  the  same  fatal  shock  to  animal 
bodies;  and  that  pointed  rods  fixed  on  buildings,  or 
masts  of  ships,  and  communicating  with  the  earth  or 
sea^  must  be  of  the  same  ser\'ice  in  restoring  the  equi- 
librium silently  between  the  earth  and  clouds,  or  in 
conducting  a  flash  or  stroke,  if  one  should  be,  so  as  to 
save  harmless  the  house  or  vessel :  for  points  have  equal 
power  to  throw  off,  as  to  draw  on  the  electric  fire,  and 
rods  will  conduct  up  as  well  as  down. 

But  though  the  light  gained  from  these  experiments 
makes  no  alteration  in  the  practice,  it  makes  a  consi-* 
derable  one  in  the  theory.  And  now  we  as  much  need 
an  hypothesis  to  explain  by  what  means  the  clouds  be- 

como 


ELECTRICITY.  "     275 

come  negatively,  as  before  to  shew  how  they  became 
positively  electrified. 

I  cannot  forbear  venturing  some  few  conjectures  on 
this  occasion :  they  are  what  occur  to  me  at  present, 
and  though  future  discoveries  should  prove  them  not 
wholly  right,  yet  they  may  in  the  mean  time  be  of 
gome  use,  by  stirring  up  the  curious  to  make  more  ex-> 
periments,  and  occasion  more  exact  disquisitions. 

I  conceive  then,  that  this  globe  of  earth  and  water, 
with  its  plants,  animals,  and  buildings,  have  diffused 
throughout  their  substance,  a  quantity  of  the  electric 
£uid,  just  as  much  as  they  can  contain,  which  I  call  the 
natural  quantity. 

That  this  natural  quantity  is  not  the  same  in  all  kinds 
of  common  matter  under  the  same  dimensions,  nor  in 
the  same  kind  of  common  matter  in  all  circumstances ; 
but  a  solid  foot,  for  instance,  of  one  kind  of  common 
matter,  may  contain  more  of  the  electric  fluid  than  a 
solid  foot  of  some  other  kind  of  common  matter ;  and 
a  pound  weight  of  the  same  kind  of  common  matter 
may,  when  in  a  rarer  state,  contain  more  of  the  electric 
£uid  than  when  in  a  denser  state. 

For  the  electric  fluid,  bemg  attracted  by  any  por- 
tion of  common  matter,  the  parts  6f  that  fluid,  (which 
have  among  themselves  a  mutual  repulsion)  are  brought 
60  near  to  each  other  by  the  attraction  of  the  common 
matter  that  absorbs  them,  as  that  their  repulsion  is  equal 
to  the  condensing  power  of  attraction  in  common 
matter;  and  then  such  portion  of  common  matter  will 
absorb  no  more. 

Bodies  of  diflferent  kinds  having  thus  attracted  and 
nbsorbed  what  I  call  their  natural  quantity,  ?.  e.  just  as 
ipucb  of  the  electric  fluid  as  is  suited  to  thdr  circum^* 

^taDcea 


27fi      PAPERS    ON    PHILOSOPHICAL    SUBJECTS. 

Stances  of  density,  rarity,  and  power  of  attracting,  do 
not  then  show  any  signs  of  electricity  among  each 
other. 

And  if  more  electric  fluid  be  added  to  one  of  these 
bodies^  it  does  not  enter,  but  spreads  on  the  surface, 
forming  an  atmosphere;  and  then  such  body  shews 
signs  of  electricity. 

I  liave  in  a  former  paper  compared  common  matter 
to  a  spunge,  and  the  electric  fluid  to  water:  I  beg 
leave  once  more  to  make  use  of  the  same  compari- 
son, to  illustrate  farther  my  meaning  in  this  particular. 

A\"hen  a  spunge  is  somewhat  condensed  by  being 
squeezed  between  the  fingers,  it  will  not  receive  and 
retain  so  much  water  as  when  in  its  more  loose  and 
op  (MI  State. 

If  more  squeezed  and  condensed,  some  of  the  water 
will  come  out  of  its  inner  parts,  and  flow  on  the 
surface. 

if  the  pressure  of  the  fingers  be  entirely  removed, 
thr  spunge  will  not  only  resume  what  was  lately  forced 
0!it^  but  attract  an  additional  quantity. 

As  the  spunge  in  its  rarer  state  will  Jtaturally  attract 
aiul  absorb  more  water,  and  in  its  denser  state  will  na^ 
turaJly  attract  and  absorb  less  water  ;  we  may  call  the 
quantity  it  attacks  and  absorbs  in  either  state,  its  natu^ 
nil  (juantity^  the  state  being  considered. 

iSiow  what  the  spunge  is  to  water,  the  same  is  water 
to  the  electric  fluid. 

When  a  portion  of  water  is  in  its  common  dense 
state,  it  can  hold  no  more  electric  fluid  than  it  has :  if 
any  be  added,  it  spreads  on  the  surface. 

Wlien  the  same  portion  of  water  is  rarefied  into  va- 
pour, and  forms  a  cloudy  it  is  then  capable  of  receiving 

and 
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and  absorbing  a  much  greater  quantity;  there  is  room 
for  each  particle  to  have  an  electric  atmosphere. 

Thus  water,  in  its  rarefied  state,  or  in  the  form  of  a 
cloud,  will  be  in  a  negative  state  of  electricity ;  it  will 
have  less  than  its  natural  quantity -y  that  is,  less  than  it 
is  naturally  capable  of  attracting  and  absorbing  in  that 
state. 

Such  a  cloud,  then,  coming  so  near  the  earth  as  to 
be  within  the  striking  distance,  will  receive  from  the 
earth  a  flash  of  the  electric  fluid  ;  which  flash,  to  sup- 
ply a  great  extent  of  cloud,  must  sometimes  contain  a 
very  great  quantity  of  that  fluid. 

Or  such  a  cloud,  passing  over  woods  of  tall  trees, 
may  from  the  points  and  sharp  edges  of  their  moist  top 
leaves,  receive  silently  some  supply. 

A  cloud  being  by  any  means  supplied  from  the  earthy 
may  strike  into  other  clouds  that  have  not  been  sup- 
plied, or  not  so  much  supplied ;  and  those  to  others, 
till  an  equilibrium  is  produced  among  all  the  clouds 
tliat  are  within  striking  distance  of  each  other. 

The  cloud  thus  supplied,  having  parted  with  much 
of  what  it  first  received,  may  require  and  receive  a 
fresh  supply  from  the  earth,  or  from  some  other  cloud, 
which  by  the  wind  is  brought  into  such  a  situation  as 
to  receive  it  more  readily  from  the  earth. 

Hence  repeated  and  continual  strokes  and  flashes 
till  the  clouds  have  all  got  nearly  their  natural  quan- 
tity as  clouds,  or  till  they  have  descended  in  showers, 
and  are  united  again  with  this  terraqueous  globe,  their 
original. 

Thus,  thunder-clouds  are  generally  in  a  negative 
•tate  of  electricity  compared  with  the  earth,  agreeable 
to  most  of  our  experiments;  yet  as  by  one  experiment 

we 
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we  found  a  doad  electrised  positively^  I  conjecture 
tliHt^  in  that  case^  such  cloudy  after  having  received 
what  wasy  in  its  rare  state,  only  its  natural  quantity,  be- 
came compressed  by  the  driving  winds^  or  some  other 
means^  so  that  part  of  what  it  had  absorbed  was  forced 
out^  and  formed  an  electric  atmosphere  around  it  in  its 
denser  state.  Hence  it  was  capable  of  communicating 
positive  electricity  to  ray  rod. 

To  show  that  a  body  in  different  circumstances  of 
dilatation  and  contraction  is  capable  of  receiving  and 
retaining  more  or  less  of  the  electric  fluid  on  its  sur- 
face, I  would  relate  the  following  experiment:  I  placed 
a  clean  wine  glass  on  the  floor,  and  on  it  a  small  silver 
can.  In  the  can  I  put  about  three  yards  of  brass  chun; 
to  one  end  of  which  1  fastened  a  silk  thread,  which 
went  right  up  to  the  cieling,  where  it  passed  over  a 
pulley,  and  came  down  again  to  my  hand>  that  I  might 
at  pleasure  draw  the  chain  up  out  of  the  can^  extending 
it  till  within  a  foot  of  the  cieling,  and  let  it  gradually 
sink  into  the  can  again. — From  the  cieling^  by  another 
thread  of  fine  raw  silk,  I  suspended  a  small  light  lock 
of  cotton,  so  as  that  when  it  hung  perpendicularly,  it 
came  in  contact  with  the  side  of  the  can. — ^Then  ap- 
proaching the  wire  of  a  charged  phial  to  the  can,  I  gave 
it  a  spark,  which  flowed  round  in  an  electric  atmos- 
phere ;  and  the  lock  of  cotton  was  repelled  from  the 
side  of  the  can  to  the  distance  of  about  nine  or  ten  il^- 
ches.  The  can  would  not  then  receive  another  spark 
from  the  wire  of  the  phial;  but  as  I  gradually  drew  up 
the  chain,  the  atmosphere  of  the  can  diminished  by 
flowing  over  the  rising  chain,  and  the  lock  of  cotton 
accordingly  drew  nearer  and  nearer  to  the  can;  and 
then,  if  I  again  brought,  the  phial  wire  near  the  can,  i< 

would 
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would  receive  another  sparky  and  the  cotton  fly  off 
again  to  its  first  distance;  and  thus^  as  the  chain  was 
drawn  higher^  the  can  would  receive  more  sparks ;  be- 
cause the  can  and  extended  chain  were  capable  of  sup- 
porting a  greater  atmosphere  than  the  can  with  the- 
chain  gathered  up  into  its  beUy. — And  that  the  atmos- 
phere round  the  can  was  diminished  by  raising  the 
chain^  and  increased  again  by  lowering  itj  is  not  only 
agreeable  to  reason^  since  the  atmosphere  of  the  chain 
must  be  drawn  from  that  of  the  can^  when  it  rose^  and 
returned  to  it  again  when  it  fell;  but  was  also  evident 
to  the  eye^  the  lock  of  cotton  always  approaching  the 
can  when  the  chain  was  drawn  up^  and  receding  when 
it  was  let  down  again. 

Thus  we  see  that  increase  of  surface  makes  a  bodv 
capable  of  receiving  a  greater  electric  atmosphere: 
but  this  experiment  does  not^  I  own^  fully  demonstrate 
my  new  hypothesis;  for  the  brass  and  silver  still  con- 
tinue in  their  solid  state^  and  are  not  rarefied  into  va- 
pour^ as  the  water  is  in  clouds.  Perhaps  some  future 
experiments  on  vapourized  water  may  set  this  matter 
in  a  clearer  light. 

One  seemingly  material  objection  arises  to  the  new 
hypothesis^  and  it  is  this:  If  water^  in  its  rarefied  state^ 
as  a  cloudy  requires^  and  will  absorb  more  of  the  electric 
fluid  than  when  in  its  dense  state  as  water,  why  does  it 
not  acquire  from  the  earth  all  it  wants  at  the  instant  of 
its  leaving  the  surface^  while  it  is  yet  near,  and  but  just 
rising  in  vapour?  To  this  difliiculty  I  own  I  cannot  at 
present  give  a  solution  satisfactory  to  myself:  I  thpught, 
however,  that  I  ought  to  state  it  in  its  full  force,  as  I 
have  done^  and  submit  the  whole  to  examination. 

And  I  would  beg  leave  to  recommend  it  to  the  curi- 
ous 
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OQFt  in  this  branch  of  natural  philosophy^  to  repeat  with 
care  and  accurate  observation  the  experiments  I  have 
report!  d  in  this  and  former  papers  relating  to  positive 
and  negative  electricity,  with  such  other  relative  ones  as 
shall  occur  to  them,  that  it  may  be  certainly  known 
wIk  lluT  the  electricity  communicated  by  a  glass  globe^ 
be  rea/h/  positive.    And  also  I  would  request  all  who 
may  have  an  opportunity  of  observing  the  recent  ef- 
fects of  lightning  on  buildings,  trees,  &c.  that  they 
would  consider  them  particularly  with  a  view  to  disco- 
ver the  direction.     But  in  these  examinations,  this  one 
thing  is  always  to  be  understood,  viz.  that  a  stream  of 
the  electric  fluid  passing  through  wood,  brick,  metal^ 
&c.  while  such  Huid  passes  in  smati  quantity ^  the  mutu- 
ally repulsive  power  of  its  parts  is  confined  and  over* 
come  by  the  cohesion  of  the  parts  of  the  body  it  passes 
through,  so  as  to  prevent  an  explosion ;  but  when  the 
fluid  comes  in  a  quantity  too  great  to  be  confined  by 
such  cohesion,  it  explodes,  and  rends  or  fuses  the  body 
that  endeavoured  to  confine  it.     If  it  be  wood,  brick, 
itone,  or  the  like,  the  splinters  will  fly  off  on  that  side 
where  there  is  least  resistance.     And  thus,  when  a  hole 
is  struck  through  pasteboard  by  the  electrified  jar,  if 
the  surfaces  of  the  pasteboard  are  not  confined  or  com- 
pressed, there  will  be  a  bur  raised  all  round  the  hole  on 
both  sides  the  pasteboard;  but  if  one  side  be  confined, 
so  that  the  bur  cannot  be  raised  on  that  side,  it  will  be 
all  raised  on  the  other,  which  way  soever  the  fluid  was 
directed.     For  the  bur  round  the  outside  of  the  hole, 
is  the  effect  of  the  explosion  every  way  from  tlie  centre 
of  the  stream,  and  not  an  effect  of  the  direction. 

In  every  stroke  of  lightning,  I  am  of  opinion  that 
the  stream  of  the  electric  fluid,  moving  to  restore  tho 

equiUbriun 
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eq^iilibrium  between  the  cloud  and  the  earthy  does 
alwfiys  pi-'eviously  find  ita  passage,  and  maik  out^  as  I 
may  say>  it§  own  course,  taking  in  its  way  all  the  con- 
ductcMTs  it  can  find,  such  as  metals,  damp  walls,  moist 
wood,  &c.  and  will  go  considerably  out  of  a  direct 
course,  for  the  sake  of  the  assistance  of  good  conduc- 
tors; and  that,  in  this  course,  it  is  actually  moving, 
though  silently  and  imperceptibly,  before  the  explo- 
sion, in  and  among  the  conductors;  which  explosion 
happens  only  when  the  conductors  cannot  discharge  it 
as  fast  as  they  receive  it,  by  reason  of  their  being  in- 
complete, dis-united,  too  small,  or  not  of  the  best  ma- 
terials for  conducting.  Metalline  rods,  therefore,  of 
sufiicient  thickness,  and  extending  from  the  highest 
part  of  an  edifice  to  the  ground,  being  of  the  best  ma^ 
terials  and  complete  conductors,  will,  I  think,  secure 
the  building  from  damage,  either  by  restoring  the  equi- 
librium so  fast  as  to  prevent  a  stroke,  or  by  conducting 
it  in  the  substance  of  the  rod  as  far  as  the  rod  goes,  so 
that  there  shall  be  no  explosion  but  what  is  above  its 
point,  between  that  and  the  clouds. 

If  it  be  asked,  what  thickness  of  a  metalline  rod  may 
be  supposed  sufficient?  In  answer,  I  would  remark,  that 
five  large  glass  jars,  such  as  I  have  described  in  my 
forn^r  papers,  discbarge  a  very  great  quantity  of  elec- 
tricity, which  nevertheless  will  be  all  conducted  round 
the  corner  of  a  book,  by  the  fine  filleting  of  gold  on 
the  cover,  it  following  the  gold  the  farthest  way  about, 
rather  than  take  the  shorter  course  through  the  cover^ 
that  not  being  so  good  a  conductor.  Now  in  this  line 
of  gold,  the  metal  is  so  extremely  thin  as  to  be  little 
more  than  the  colour  of  gold,  and  on  an  octavo  book 
is  not  in  the  whole  an  inch  square,  and  therefore  not 
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the  thirty-sixth  part  of  a  graiii>  according  to  M.  ReaiH 
mur;  yet  it  is  sufficient  to  conduct  the  charge  of  five 
large  jars^  and  how  many  more  I  know  not.  Now^  I 
suppose  a  wire  of  a  quarter  of  an  inch  diameter  to  con- 
tain about  five  thousand  times  as  much  metal  as  there 
is  in  that  gold  line>  and  if  so^  it  will  conduct  the  charge 
of  twenty-five  thousand  such  glass  jars,  which  is  a 
quantity,  I  imagine,  far  beyond  what  was  ever  con- 
tained  in  any  one  stroke  of  natural  lightning.  But  a 
rod  of  half  an  inch  diameter  would  conduct  four  times 
as  much  as  one  of  a  quarter. 

And  with  regard  to  conducting,  though  a  certain 
thickness  of  metal  be  required  to  conduct  a  great  quan- 
tity of  electricity,  and,  at  the  same  time,  keep  its  own 
substance  firm  and  unseparated ;  and  a  less  quantity,  as 
a  very  small  wire  for  instance,  will  be  destroyed  by  the 
explosion ;  yet  such  small  wire  will  have  answered  the 
end  of  conducting  that  stroke,  though  it  become  inca- 
pable of  conducting  another.  And  considering  the  ex* 
treme  rapidity  with  which  the  electric  fluid  moves  with- 
out exploding,  when  it  has  a  free  passage,  or  compleat 
metal  communication,  I  should  think  a  vast  quantity 
would  be  conducted  in  a  short  time,  either  to  or  from 
a  cloud,  to  restore  its  equilibrium  with  the  earth,  by 
means  of  a  very  small  wire;  and  therefore  thick  rods 
should  seem  not  so  necessary. — However,  as  the  quan- 
tity of  lightning  discharged  in  one  stroke,  cannot  well 
be  measured,  and,  in  different  strokes,  is  certainly  veiy 
various,  in  some  much  greater  than  others;  and  as  iron 
(the  best  metal  for  the  purpose,  being  least  apt  to  fuse) 
is  cheap,  it  may  be  well  enough  to  provide  a  larger  ca- 
nal to  guide  that  impetuous  blast  than  we  imagine  ne- 
cessary:  for,  though  one  middling  wire  may  be  suffici- 
ent. 
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ent,  two  or  three  can  do  no  harm.  And  time,  with 
careful  observations  well  compared,  will  at  length  point 
out  the  proper  size  to  greater  certainty. 

Pointed  rods  erected  on  edifices  may  likewise  often 
prevent  a  stroke,  in  the  following  manner :  An  eye  so 
situated  as  to  view  horizontally  the  under  side  of  a 
thunder-cloud,  will  see  it  very  ragged,  with  a  number 
of  separate  fragments,  or  petty  clouds,  one  under  ano- 
ther, the  lowest  sometimes  not  far  from  the  earth. 
These,  as  so  many  stepping-stones,  assist' in  conducting 
a  stroke  between  the  cloud  and  a  building.  To  repre- 
sent these  by  an  experiment,  take  two  or  three  locks  of 
fine  loose  cotton,  connect  one  of  them  with  the  prime 
conductor  by  a  fine  thread  of  two  inches  (which  may 
be  spun  out  of  the  same  lock  by  the  fingers)  another  to 
that,  and  the  third  to  the  second,  by  like  threads. — 
Turn  the  globe  and  you  will  see  these  locks  extend 
themselves  towards  the  table  (as  the  lower  small  clouds 
do  towards  the  earth)  being  attracted  by  it:  but  on 
presenting  a  sharp  point  erect  under  the  lowest,  it  will 
shrink  up  to  the  second,  the  second  to  the  first,  and  all 
together  to  the  prime  conductor,  where  they  will  conti- 
nue as  long  as  the  point  continues  under  them.  May 
not,  in  like  manner,  the  small  electrised  clouds,  whose 
equilibrium  with  the  earth  is  soon  restored  by  the  point, 
rise  up  to  the  main  body,  and  by  that  means  occasion 
so  large  a  vacancy,  as  that  the  grand  cloud  cannot 
strike  in  that  place  ? 

These  thoughts,  my  dear  friend,  are  many  of  .them 
crude  and  hasty;  and  if  I  were  merely  ambitious  of 
acquiring  some  reputation  in  philosophy,  1  ought  to 
keep  them  by  me,  till  corrected  and  improved  by  time, 
and  farther  experience.    But  since  even  short  hints  and 
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imperfect  experimentB  in  any  new  lirancb  of  scimov^ 
being  commufucateti,  have  ot'ttntimcs  a  goo4  efiecti  ik 
exciting  the  attcnlioii  of  the  ingenious  to  tlie  sul^ecl, 
and  su  become  l(te  occasioa  of  more  exact  disquiBttiaa, 
and  more  compleat  discoveries,  you  uie  at  libe«y  to 
communicate  this  paper  to  witoin  you  pleiist;  it  being 
of  more  importunce  tliat  knowledge  should  uivrettBe, 
ihaii  tiiiU  your  fricud  should  be  thought  an  accumu 
philosopher. 

B.  FRANKLIN. 


TO    rETEK    COLLIKSON,   BSQ.    F.  B.  9.    LOKDOH. 

Jdditional  Prof^a  qftlie  posilite  and  itegatiTC  State  <ff  Eleetricitf 
in  the  Clotidi. — Aew  Method  qf  ascertaining  it. 

Silt,  Fliilatklphiii,  April  18,  1754. 

SINCE  September  last,  having  been  abroad  on  twn 
long  journeys,  and  otherwise  much  engaged,  I  havV 
made  but  few  observations  on  the  positive  and  negative 
state  of  electricity  in  the  clouds.  But  Mr,  Kiuneraley 
kept  his  rod  and  belts  in  good  order,  and  has  matk 
many. 

Once  this  winter  the  hells  tang  a  long  time,  dunng  a 
fall  of  snow,  though  no  thunder  was  heard,  or  lightning 
seen.  Sometimes  the  flashes  and  cracks  of  the  electric 
matter  between  bell  and  bell  were  so  large  and  loud  ai 
to  be  heard  all  over  the  house:  but  by  all  his  obsecva- 
tions,  the  clouds  were  couatantly  in  &  negative  state* 
till  about  six  weeks  ago,  when  lie  found  them  once  to 
change  ui  n  few  minutes  from  the  negative  lo  the  po- 
"  sitive. 
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sitive.  About  a  fortnight  after  that,  he  made  another 
observation  of  the  same  kind;  and  last  Monday  after- 
noon, the  wind  blowing  hard  at  S.  £.  and  veering 
round  to  N.  E.  with  many  thick  driving  clouds,  there 
were  five  or  six  successive  changes  from  negative  to 
positive,  and  from  positive  to  negative,  the  bells  stop- 
ping a  minute  or  two  between  every  change.  Besides 
the  methods  mentioned  in  my  paper  of  September  last, 
of  discovering  the  electrical  state  of  the  clouds,  the 
following  may  he  used.  When  your  bells  are  ringing, 
pass  a  nibbed  tube  by  the  edge  of  the  bell,  connected 
with  your  pointed  rod :  if  tiie  cloud  is  then  in  a  nega- 
tive state,  the  ringing  will  stop ;  if  in  a  positive  state,  it 
will  continue,  and  perhaps  be  quicker.  Or,  suspend  a 
very  small  cork-ball  by  a  fine  silk  thread,  so  that  it  may 
bang  cloae  to  the  edge  of  the  rod-bell :  then  whenever 
the  bell  is  electrified,  whether  positively  or  negatively, 
the  little  ball  will  be  repelled,  and  continue  at  some 
distance  from  the  bell.  Have  ready  a  round-headed 
gbas  stopper  of  a  decanter,  rub  it  on  your  side  till  it  is 
electrified,  then  present  it  to  the  oork-ball.  If  the 
electricity  in  the  ball  is  positive,  it  will  be  repelled  from 
the  glass  stopper  as  well  asfroui  the  bell.  If  negative, 
k  will  fly  to  the  stopper. 

B.  FRANKLIN. 
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ELECTRICAL  EXPERIMENTS, 

With  an  attempt  to  acctmntfor  their  several  ptutnofnena.  Togedkr 
mth  some  observations  on  thunderclouds,  in  Jurther  con/hma* 
Hon  of  Mr,  Frankliti^sohservaHons  on  the  positive  and  negative 
electrical  state  qf  the  clouds,  by  John  Canton,  M.  A.  wd 
F,  R.  S. 

Dec.  6, 1753. 

EXPEBIMENT  I. 

FROM  the  cieling,  or  any  convenient  part  of  a 
room^  let  two  cork-balls^  each  about  the  bigness  of  a 
small  pea^  be  suspended  by  linen  threads  of  eight  or 
nine  inches  in  lengthy  so  as  to  be  in  contact  with  each 
other.  Bring  the  excited  glass  tube  under  the  balli, 
and  they  will  be  separated  by  it^  when  held  at  the  dis- 
tance of  three  or  four  feet ;  let  it  be  brought  nearer,  and 
tlicy  will  stand  farther  apart ;  entirely  withdraw  it,  and 
they  will  immediately  come  together.  This  experiment 
may  be  made  with  very  small  brass  balls  hung  by  silver 
wire ;  and  will  succeed  as  well  with  sealing-wax  made 
electrical,  as  with  glass. 

EXPEBIMENT    II. 

If  two  cork-balls  be  suspended  by  dry  silk  threads, 
the  excited  tube  must  be  brought  within  eighteen 
inches  before  they  will  repel  each  other ;  which  they 
will  continue  to  do,  for  some  time,  after  the  tube  is 
taken  away. 

As  the  balls  in  the  first  experiment  are  not  insulated^ 
they  cannot  properly  be  said  to  be  electrified :  but  when 
they  bang  within  the  atmosphere  of  the  excited  tube, 
tliey  may  attract  and  condense  the  electrical  fluid  round 
about  them,  and  be  separated  by  the  repulsion  of  its 

particles. 
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particles.  It  is  conjectured  also^  that  the  balls  at  this 
time  contain  less  than  their  common  share  of  the  elec- 
trical  fluids  on  account  of  the  repelling  power  of  that 
which  surrounds  them  ;  though  some^  perhaps^  is  con- 
tinually entering  and  passing  through  the  threads. 
And  if  that  be  the  case^  the  reason  is  plain  why  the 
balls  hung  by  silk^  in  the  second  experiment,  must  be 
in  a  much  more  dense  part  of  the  atmosphere  of  the 
tube,  before  they  will  repel  each  other.  At  the  ap- 
proach of  an  excited  stick  of  wax  to  the  balls,  in  the 
first  experiment,  the  electrical  fire  is  supposed  to  come 
through  the  threads  into  the  balls,  and  be  condensed 
there,  in  its  passage  towards  the  wax ;  for,  according  to 
Mr.  Franklin,  excited  glass  emits  the  electrical  fluid, 
but  excited  wax  receives  it. 

EXPERIMENT    III. 

Let  a  tin  tube,  of  four  or  five  feet  in  length,  and 
about  two  inches  in  diameter,  be  insulated  by  silk ;  and 
from  one  end  of  it  let  the  cork-balls  be  suspended  by 
linen  threads.  Electrify  it,  by  bringing  the  excited 
glass  tube  near  the  other  end,  so  as  that  the  balls  may 
stand  an  inch  and  an  half,  or  two  inches,  apart :  then, 
at  the  approach  of  the  excited  tube,  they  will,  by  de- 
grees, lose  their  repelling  power,  and  come  into  con- 
tact; and  as  the  tube  is  brought  still  nearer,  they  will 
separate  again  to  as  great  a  distance  as  before :  in  the 
return  of  the  tube  they  will  approach  each  other  till 
they  touch,  and  then  repel  as  at  first.  If  the  tin  tube 
be  electrified  by  wax,  or  the  wire  of  a  charged  phial, 
the  balls  will  be  affected  in  the  same  manner  at  the  ap- 
proach of  excited  wax,  or  the  wire  of  the  phial. 

2  6  4  EXPERIMENT 
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Elecirify  the  cork-balU  as  in  the  last  e^ipevimeot  by 
glass,  ftod  at  thv  Bpproacb  of  an  cTciied  stkk  of  wax 
their  rcpubion  will  be  JiicreBsetl.  Ttie  effect  witl  be 
the  Biime,  if  the  excited  glass  be  brought  towftfd*  them, 
when  ther  have  been  electrilied  by  was. 

The  bringing  the  excited  gloss  to  the  end,  or  edge  of 
the  tin-tube,  in  the  third  exjierinicnt,  is  suppu&od  to 
electrify  it  positively,  or  to  add  to  the  electrical  tire  it 
before  contained ;  and  therefore  some  will  be  running 
off  through  the  balls,  and  they  will  repel  each  other. 
But  at  the  approuch  of  excited  glass,  which  hkcwi'iie 
emits  the  electrical  fluid,  the  discharge  of  it  from  the 
balls  will  be  diminished ;  or  pnrt  will  be  driven  back, 
by  a  force  acting  in  a  coritrary  direction :  and  they 
will  come  nearer  together.  If  the  tube  be  held  at  such 
K  distance  from  the  baiU,  that  the  excess  of  the  densi^ 
of  the  fluid  round  about  them,  above  the  common 
quantity  in  air,  be  equal  to  the  excess  of  the  density  of 
that  within  them,  above  the  common  quantity  con- 
tained In  cork  ;  their  repuJsion  will  be  quite  destroyed. 
But  if  the  tube  be  brought  nearer;  the  fluid  without 
being  more  dense  than  that  within  the  balls,  it  will  be 
attracted  by  them,  aod  they  will  recede  from  each 
Other  agaia. 

When  the  appnriitiia  has  lost  part  of  ill  natural  shaif 
of  this  fluid,  by  the  approHch  of  excited  wax  to  one 
end  of  it,  or  is  electrified  negntivefy ;  the  electrical  fire 
is  attracted  and  imbibed  by  the  bolls  to  supply  the  defi- 
ciency; and  that  more  plentifully  at  the  approvrh  of 
excited  glass ;  or  a  body  positively  electrified^  ilwn  be- 
fore; 
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fore ;  tnrhence  the  distanrce  between  the  balls  will  be  in- 
creased^ as  the  fluid  surrounding  them  is  augmented. 
And  in  general,  whether  by  the  approach  or  recess  of 
any  body ;  if  the  difference  between  the  density  of  the 
internal  and  external  fluid  be  increased,  or  diminished  ; 
the  repulsion  of  the  balls  wUl  be  increased^  or  dimi- 
nished^  accordingly. 

EXPERIMENT   V. 

When  the  insulated  tin  tube  is  not  electrified,  bring 
the  excited  glass  tube  towards  the  middle  of  it,  so  as 
to  be  nearly  at  right  angles  with  it,  and  the  balls  at  the 
tod  will  repel  each  other ;  and  the  more  so,  as  the  ex- 
cited tube  is  brought  nearer.  When  it  has  been  Tield 
a  few  seconds,  at  the  distance  of  about  six  inches,  with- 
draw it,  and  the  balls  will  approach  each  other  till  they 
touch ;  and  then  separating  again,  as  the  tube  is  moved 
farther  off,  will  continue  to  repel  when  it  is  taken  quite 
away.  And  this  repulsion  betweoi  the  balls  will  be  in- 
creased by  the  approach  of  excited  glass,  but  diminished 
by  excited  wax ;  just  as  if  the  apparatus  had  been  elec- 
trified by  wax,  after  the  mutiner  described  in  the  third 
experiment. 

EXPERIMENT    VI. 

Insulate  two  tin  tubes,  distinguished  by  A  and  B,  so 
fts  to  be  in  B  line  with  each  othet,  and  about  half  an 
iilcii  apart ;  and  at  the  remote  end  of  each,  let  a  pair  of 
cork  balls  be  suspended.  Towards  the  middle  of  A, 
bring  the  excited  glass  tiibe,  and  holding  it  a  short 
lime,  at  the  distance  of  a  few  inches,  each  pair  of  balls 
will  be  observed  to  separate :  withdraw  the  tube,  and 
the  balls  of  A  will  come  together,  and  then  repel  each 

other 
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Other  again ;  but  those  of  B  will  hardly  be  affected, 
By  the  approach  of  the  excited  glass  tube,  held  under 
the  balU  of  A,  their  repulsion  wiU  be  increased :  but  if 
the  tube  be  brought,  in  the  same  manner,  towards  the 
balls  of  B,  their  repulsion  will  be  diminished. 

Id  the  fifth  experiment,  the  common  stock  of  elec- 
trical matter  in  the  tin  tube,  is  supposed  to  be  attenuated 
about  the  middle,  and  to  be  condensed  at  the  ends,  by 
the  repelling  power  of  the  atmosphere  of  the  excited 
glas&  tube,  when  held  near  it.  And  perhaps  the  tin 
tube  may  lose  some  of  its  natural  quantity  of  the  elec- 
trical fluid,  before  it  receives  any  from  the  glass;  as 
that  fluid  will  more  readily  run  off  from  the  ends  and 
edges  of  it,  than  enter  at  tbe  middle :  and  accordingly, 
when  the  glass  tube  is  withdrawn,  and  the  fluid  is  again 
equally  diffused  through  the  apparatus,  it  is  found  to  be 
electrified  negatively  :  for  excited  glass  brought  under 
the  balls  will  increase  their  repulsion. 

In  the  sixth  experiment,  part  of  the  fluid  driven  out 
of  one  tin  tube  enters  itie  other;  which  is  found  to  be 
electrified  positively,  by  the  decreasing  of  the  repulsion 
of  its  balls,  at  tbe  approach  of  excited  glass. 

EXPERIMENT    VII. 

Let  the  thi  tube,  with  a  pair  of  balls  at  one  end,  be 
placed  three  feet  at  least  from  any  part  of  the  room, 
and  the  air  rendered  very  dry  by  means  of  a  fire :  elec- 
trify the  apparatus  to  a  considerable  degree ;  then 
touch  the  tin  tube  with  a  finger,  or  any  other  conductor, 
and  the  balls  will,  notwithstanding,  continue  to  repel 
each  other;  though  not  at  so  great  a  distance  as 
before. 

The  air  surrounding  the  apparatus  to  the  distance  of 
two  „ 
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t«ro  or  three  feet^  is  supposed  to  contain  more  or  less  of 
the  electrical  iire,  than  its  common  share^  as  the  tin 
tube  is  electrified  positively,  or  negatively ;  and  when 
very  dry,  may  not  part  with  its  overplus,  or  have  its 
deficiency  supplied  so  suddenly,  as  the  tin ;  but  may 
continue  to  be  electrified^  after  that  has  been  touched 
for  a  considerable  time. 

EXPERIMENT    VIII. 

Having  made  the  Torricellian  vacuum  about  five  feet 
long,  after  the  manner  described  in  the  Philosophical 
Transactions,  vol.  xlvii.  p.  370,  if  the  excited  tube  be 
brought  within  a  small  distance  of  it,  a  light  will  be  seen 
through  more  than  half  its  length ;  which  soon  va- 
nishes, if  the  tube  be  not  brought  nearer;  but  will 
appear  again,  as  that  is  moved  farther  off.  This  may 
be  repeated  several  times,  without  exciting  the  tube 
afiresh. 

This  experiment  may  be  considered  as  a  kind  of 
ocular  demonstration  of  the  truth  of  Mr.  Franklin's 
hypothesis ;  that  when  the  electrical  fluid  is  condensed 
on  one  side  of  thin  glass,  it  will  be  repelled  from  the 
other,  if  it  meets  with  no  resistance.  According  to 
which,  at  the  approach  of  the  excited  tube,  the  fire  is 
supposed  to  be  repelled  from  the  inside  of  the  glass 
surrounding  the  vacuum,  and  to  be  carried  off  through 
the  columns  of  mercury ;  but,  as  the  tube  is  withdrawn, 
the  fire  is  supposed  to  return. 

EXPERIMENT    IX. 

Let  an  excited  stick  of  wax,  of  two  feet  and  an  half 
in  length,  and  about  an  inch  in  diameter,  be  held  near 
its  middle.    Excite  the  glass  tubCj  and  draw  it  over 

one 
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one  Imir  of  it ;  then,  turning  tt  «  little  abont  its  oxn, 
1ft  ihe  tube  be  excited  again,  and  drawn  over  the  tame 
half;  and  let  this  operation  be  repeated  leveral  timet  t 
then  iviil  that  half  destroy  the  repelling  power  of  bali* 
electritied  by  glass,  and  the  other  half  will  increase  it. 

By  this  experiment  it  appears,  that  wax  iUeo  may  be 
electrified  positively  and  negalively.  And  it  is  proba- 
ble, that  all  bodies  whatsoever  may  have  the  quantity 
they  contain  of  the  electrical  flnid,  incieascd,  or  dimi- 
nished. The  clouds,  I  have  observed,  by  a  great  num- 
ber of  experiments,  to  be  some  in  a  positive,  and  oth*r« 
in  a  negative  state  of  electricity.  For  the  cork  bnlli, 
electrified  by  them,  will  aometimea  close  at  tite  ap- 
proach of  excited  glass;  and  at  other  times  be  sepnrated 
to  a  greater  distance.  Andthis  ciiange  i  hare  known 
to  happen  five  or  six  times  in  less  ilian  half  an  hour ; 
the  balls  coming  together  each  time  and  remaining  ia 
contact  a  few  seconds,  before  they  repel  each  other 
again.  It  may  hkewise  easily  be  discovered,  by  a 
charged  phial,  whether  the  electrical  fire  be  drawn  out 
of  the  apparatus  by  a  negative  clowd,  or  forced  into  it 
by  a  positive  one  ;  and  by  which  soever  it  be  pte«ti>- 
fied,  should  that  cloud  alher  part  with  its  overplus,  or 
liave  its  deficiency  supplied  suddenly,  the  appnratuft 
wiB  lo«ie  its  eletnricity :  which  ia  frequently  obwfved 
to  be  the  case,  immediately  after  a  flash  of  lightning 
Yet  when  the  air  is  very  dry,  tlie  apparatns  will  conti- 
nue to  be  electrised  for  ten  minute*,  or  a  quarter  of  an 
hour,  after  the  clouds  have  passed  the  zenith ;  and 
sometimes  till  they  appear  more  than  half-way  towards 
the  horizon.  Rain,  especially  when  the  drops  are  (»(ge, 
generally  brings  down  the  electrical  fire:  and  hail,  in 
snmmeTj  I  bdtere  never  faile.     When  the  appsratos 
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was  last  electrified,  it  was  by  the  fall  of  thawing  snow^ 
which  happened  so  lately,  as  on  the  12th  of  November ; 
that  being  the  twenty-sixth  day,  and  sixty-first  time  it 
has  been  electrified,  since  it  was  first  set  up ;  which  was 
about  the  middle  of  May.  And  as  Fahrenheit's  ther- 
mometer was  but  seven  degrees  above  freezing,  it  is 
supposed  the  winter  will  not  entirely  put  a  stop  to  ob- 
servations of  this  sort.  At  London,  no  more  than  two 
thunder-storms  have  happened  during  the  whole  sum- 
mer ;  and  the  apparatus  was  sometimes  so  strongly 
electrified  in  one  of  them^  that  the  bells^  which  have 
been  frequently  rung  by  the  clouds,  so  loud  as  to  be 
heard  in  every  room  of  the  house  (the  doors  being  open) 
were  silenced  by  the  almost  constant  stream  of  dense 
electrical  fire,  between  each  bell  and  the  brass  ball^ 
which  would  not  suffer  it  to  strike. 

I  shall  conclude  this  paper^  already  too  long,  with 
the  following  queries : 

1.  May  not  air,  suddenly  rarefied,  give  electrical  fire 
to,  and  air  suddenly  condensed,  receive  electrical  fire 
from,  clouds  and  vapours  passing  through  it  ? 

2.  Is  not  the  aurora  borealis,  the  flashing  of  electrical 
fire  from  positive,  towards  negative  clouds  at  a  great 
distance,  through  the  upper  part  of  the  atmosphere, 
where  the  resistance  is  least  ? 
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STade  in  Pursuatue  nf  those  made  bif  Mr.  Canton, 
Deccmher  6,  1733;  with  Explanations,  by  Mr.  Benja- 
min Franklin. 

Re«d  »t  the  Roy»l  Sodetj,  Dtw.  IB,  IT5S, 

Philadelphia,  March  14,   1755. 

rBlNClPLES. 

I.  ELECTRIC  atmospheres,  that  flow  round  non- 
eleciric  bodies,  being  braughi  near  each  other,  do  not 
readily  mix  and  unite  into  one  atmosphere,  but  remain 
separate,  and  repel  each  otlier. 

This  is  plainly  seen  in  suspended  cork  balls,  and  other 
bodies  electrified. 

II.  An  electric  atmosphere  not  only  repels  another 
electric  atmosphere,  but  vi  ill  also  repel  the  electric  mat- 
ter contained  in  the  substance  of  a  body  approaching 
it ;  and  without  joining  or  mixing  with  it,  force  it  to 
other  parts  of  the  body  that  contained  it. 

This  is  shewn  by  some  of  the  following  experiments. 

III.  Bodies  electrified  negatively,  or  deprived  of 
their  natural  quantity  of  electricity,  repel  each  other, 
(or  at  least  appear  to  do  so,  by  a  mutual  receding)  as 
well  as  those  electrified  positively,  or  which  have  elec- 
tric atmospheres. 

This  is  shewn  by  applying  the  negatively  charged 
wire  of  a  phial  to  two  cork  balls,  suspended  by  silk 
threads,  and  many  other  experiments. 

PKEPARATION. 

Fix  a  tassel  of  fifteen  or  twenty  threads,  three  inches 

long,  at  one  end  of  a  tin  prime  conductor  (mine  is 

5  about 
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about  five  feet  long^  and  four  inches  diameter)  sup- 
ported by  silk  lines. 

Let  the  threads  be  a  little  damp^  but  not  wet. 

EXPERIMENT  I. 

Pass  an  excited  glass  tube  near  tlie  other  end  of  the  prime 
conductor,  so  as  to  give  it  some  sparks,  and  the  threads 
wiU  diverge. 

Because  each  thready  as  well  as  the  prime  conductor^ 
has  acquired  an  electric  atmosphere^  which  repels  and 
is  repelled  by  the  atmospheres  of  the  other  threads :  if 
those  several  atmospheres  would  readily  mix^  the  threads 
might  unite^  and  hang  in  the  middle  of  one  atmosphere^ 
common  to  them  all. 

Rub  the  tube  afresh,  and  approach  the  prime  conductor 
therewith,  crossways,  near  that  end,  but  not  nigh 
enough  to  give  sparks ;  and  the  threads  will  diverge  a 
little  more. 

Because  the  atmosphere  of  the  prime  conductor  is 
pressed  by  the  atmosphere  of  the  excited  tube^  and 
driven  towards  the  end  where  the  threads  are^  by  which 
each  thread  acquires  more  atmosphere. 

Withdraw  the  tube,  and  they  will  close  as  much. 

They  close  as  much^  and  no  more ;  because  the  at- 
mosphere of  the  glass  tube  not  having  mixed  with  the 
atmosphere  of  the  prime  conductor^  is  withdrawn  in- 
tire^  having  made  no  addition  to^  or  diminution  from 
it. 

Bring  the  excited  tube  under  the  tuft  of  threads,  and  iliey 
will  close  a  little. 

They  close^  because  the  atmosphere  of  the  glass 

tube 
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tube  repeb  their  stmoiphcrcs,  and  drives  part  of  iheia 

back  on  ibe  prime  conductor, 

Witlidraa:  it,  and  Ihetf  mil  diverge  as  muck. 

For  the  portion  of  atmosphere  whicli  they  had  loat, 
returns  to  tliem  aguiii. 

EXPEniiinNT  11. 
Excile  the  gl/m  tube,  and  npproiii-fi  the  prime  conductor 
nith  it,  hofding  it  across,  near  the  end  opposite  to  that 
on  which  the  thread  li^i'Si  «'  the  dintaitcc  of  five  oc 
SIX  inches.  Keep  it  there  a  few  sfroiufn,  and  the 
t/ireadt  of  the  lasseb  Kill  diverge,  li'ithdraw  it,  and 
thetf  mil  cloK. 

Tliey  diverge,  because  lliey  have  received  electric 
atmospheres  from  the  electric  matter  before  coiimincd 
in  the  substance  of  Uie  prime  couductoT;  but  which  is 
now  repelled  and  driven  away,  by  the  atmosphere  of 
the  glass  tube,  from  the  parts  of  the  prime  conducEor  | 
opposite  and  nearest  to  tliat  atmosphere,  and  fotccd 
out  upon  the  surface  of  the  prime  conductor  at  it» 
otiitr  end,  and  upon  the  threads  hanging  tliereto. 
Were  it  any  part  of  the  atmosphere  of  the  glass  lube 
that  flowed  over  and  along  the  prime  conductor  to  llie 
threads,  and  gave  them  atnio>pl)eres  (as  i«  tlie  case 
when  a  spark  is  given  to  the  prime  conductor  from  the 
glass  tube)  such  part  of  the  tube's  atmosphere  would 
have  remained,  and  ihe  thi-eads  continue  to  diverge; 
but  they  close  on  withdrawing  the  tube,  because  the 
tube  lakes  with  it  all  its  otvti  aimo'plierc,  and  the  elec- 
tric matter,  which  had  been  driven  out  of  the  sob-  | 
stance  of  the  prime  conductor,  and  formed  atmos- 
pheres rotmd  the  threads,  is  thereby  perinitted  to  re- 
luni  to  its  place. 

Til** 
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Take  a  spark  from  the  prime  conductor  near  the  threads, 
zcheti  they  are  diverged  as  before,  and  they  will  close. 

For  by  so  doing  you  take  awfty  their  titmospheres, 
composed  of  the  electric  matter  driven  «ut  of  the  sub- 
stance of  the  prime  conductor,  as  aforesaid,  by  the 
repellency  of  the  atmosphere  of  the  glass  tube.  By 
taking  this  spark  you  rob  the  prime  conductor  of  part 
of  its  natural  quantity  of  the  electric  matter;  which 
part  so  taken  is  not  supplied  by  the  glass  tube,  for 
when  that  is  afterwards  withdrawn,  it  takes  with  it  its 
whole  atmosphere,  and  leaves  the  prime  conductor 
electrised  negatively,  as  appears  by  the  next  opera- 
tion. 

Then  witlidraw  the  tube,  and  they  will  open  again. 

For  now  the  electric  matter  in  the  prime  conductor*, 
returning  to  its  equilibrium,  or  equal  diffusion,  in  all 
parts  of  its  substande,  and  the  prime  conductor  having 
lost  some  of  its  natural  quantity,  the  threads  connected 
with  it  lose  part  of  theirs,  and  so  are  electrised  nega- 
tively, and  therefore  repel  each  other,  by  Pr.  III. 

Approach  the  prime  conductor  with  the  tube  near  the  same 
place  as  atjirst,  and  they  will  close  again. 

Because  the  part  of  their  natural  quantity  of  electric 
fluid,  which  they  had  lost,  is  now  restored  to  them 
again,  by  the  repulsion  of  the  glass  tube  forcing  that 
fluid  to  them  from  othei  parts  of  the  prime  conductor ; 
so  they  are  now  again  in  their  natural  state. 

Withdrazv  it,  and  they  zcill  open  again. 

For  what  had  been  restored  to  them,  is  now  taken 

from  them  again,  flowing  back  into  the  prime  conduc- 

VOL.  I.  2  H  tor 
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tor,   and   leaving  them   once   more  eleclrised   nega- 
tively. 
Bring  tlte  ejcUld  tube  tinder  the  threads,  and  the}/  aitt 

diverge  man. 

Becikuse  mor«  of  their  natural  (juaiitily  is  driven  (torn 
them  into  the  prime  coiidnclor,  luirf  thereby  lUeir  ne- 
gative electricity  increasefl, 

KXPEBIHENT  III. 

The  prime  toftductor  wtt  btivg  elerlrijlid,  firing  the  ex- 
cited ttibe  ntukr  the  tavel,  and  the  threads  uifl  di- 
verge. 

Part  of  their  natural  qiiainiiy  is  thereby  diiven  out 
of  them  into  the  prime  conduclorj  and  they  become 
negatively  electrised,  and  therefore  repel  each  other. 
Keeping  the  tube  in  the  someplace  ailh  one  hand,  attempt 
to  touch  the  threadt  with  the  ^finger  of  the  other  hand, 
and  they  tviil  recede  from  thejinger. 
Because  the  finger  being  plunged  into  the  atmos- 
phere of  the  glass  tube,  as  well  as  the  threads,  part  of 
its  natural  quantity  is  driven  back  through  the  hand 
and  body,  by  that  atmosphere,  and  the  finger  becomes, 
as  well  as  the  threads,  negatively  electrised,  and  so  re- 
pels, and  is  repelled  by  them.    To  confirm  this,  hold 
a  slender  light  lock  of  cotton,  two  or  three  inches  long, 
near  a  prime  conductor,  that  is  electrified  by  a  glass 
globe,  or  tube.     You  will  see  the  cotton  stretch  itself 
out  towards  the  prime  conductor.     Attempt  Iq  touch 
it  with  the  finger  of  the  other  hand,  and  it  will  be  re- 
pelled by  the  finger.     Approach  it  with  a  positively 
charged  wire  of  a  bottle,  and  it  will  fly  to  tl>e  wire. 
Bring 
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Bring  it  near  a  negatively  charged  wire  of  a  bottle,  it 
will  recede  from  that  wire  in  the  same  manner  that  it 
did  from  the  finger ;  which  demonstrates  the  finger  to 
be  negatively  electrised,  as  well  as  the  lock  of  cotton 
fto  situated. 


Turkey  killed  hy  Electricity.'—Effeci  cf  a  Shock  on  the  Operator 

in  making  iJte  Experiment, 

AS  Mr.  Franklin,  in  a  former  letter  to  Mr.  Collin* 
son,  mentioned  his  intending  to  try  the  power  of  a  very 
strong  electrical  shock  upon  a  turkey,  that  gentleman 
accordingly  has  been  so  very  obliging  as  to  send  an  ac- 
count of  it,  which  is  to  the  following  purpose. 

He  made  first  several  experiments  on  fowls,  and 
found,  that  two  large  thin  glass  jars  gilt,  holding  each 
about  six  gallons,  were  sufficient,  when  ftilly  charged, 
to  kill  common  hens  outright ;  but  the  turkeys,  though 
thrown  into  violent  convulsions,  and  then  lying  as  dead 
for  some  minutes,  would  recover  in  less  than  a  quarter 
of  an  hour.  However,  having  added  three  other  such 
to  the  former  two,  though  not  fully  charged,  he  killed 
a  turkey  of  about  ten  pounds  weight,  and  believes  that 
they  would  have  killed  a  much  larger.  He  conceited, 
as  himself  says,  that  the  birds  killed  in  this  manner  eat 
uncommonly  tender. 

In  making  these  experiments,  be  found,  that  a  man 
could,  without  great  detriment,  bear  a  much  greater 
shock  than  he  had  imagined  ;  for  he  inadvertently  re- 
ceived the  stroke  of  two  of  these  jars  through  his  arms 
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and  Ixidj,  when  they  were  very  near  fully  charged.  It 
scciucd  to  him  an  universal  blow  throughout  the  body 
I'rom  head  tu  foot,  and  was  followed  by  a  violent  quick 
trembling  in  the  trunk,  which  went  off  gradually,  in  ■ 
fuw  seconds.  It  was  some  minutes  before  he  could  re- 
collect his  thoughts,  so  as  to  know  what  was  the  mat- 
ter ;  for  he  did  not  sec  the  Sush,  ihougli  his  eye  wm 
on  the  spot  of  the  prime  conductor,  from  whence  il 
struck  the  back  of  his  hand ;  nor  did  he  hear  the  crock, 
though  the  by-standers  said  it  was  a  lond  one;  nor  did 
he  particularly  feel  tlic  stroke  on  his  hand,  though  he 
afterwards  fotmd  it  had  raised  a  swelling  there,  of  the 
bigness  of  half  a  pistol-buJlet,  His  arms  and  llic  back 
of  the  neck  felt  somewhat  numbed  the  remmndcr  of 
the  evening,  and  liis  breast  was  sore  for  a  w<-ek  after, 
as  if  it  had  been  bruised.  From  this  experiment  may 
be  seen  tlie  danger,  even  under  the  greatest  caution,  14 
the  operator,  when  rauking  these  experiments  with 
large  jars ;  for  it  is  not  to  be  doubted,  but  sevejal  of 
these  fully  charged  would  as  certainly,  by  increusing 
them,  in  proportion  to  tlie  size,  kill  a  man,  aa  they 
before  did  a  turkey. 

A'.  B.  The  original  of  this  letter,  which  wns  read  at 
the  Riiyal  Society,  has  been  mislaid. 
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TO  DR.   L  *,    AT    CHARLES    TOWN,    SOUTH 

CAROLINA. 

JHfferencci  in  the  Qualities  of  Glass. — Account  of  Domien,  an 
Electrician  and  Traveller. — Conjectures  respectir^  the  Pores  of 
Glass. — Origin  of  the  Author^s  Idea  of  draiving  down  Light' 
ning.^^No  satisfactory  Hypothesis  respecting  the  Manner  in 
nhich  Clouds  become  electrified. — Six  Men  knocked  dawn  at 
onee  by  an  electrical  Shock. — Reflections  on  the  Spirit  of  In- 
vention, 

Sir,  Philadelphia,  March  18,  1755. 

I  SEND  you  enclosed  a  paper  containing  some  new 
experiments  I  have  made,  in  pursuance  of  those  by 
Mr.  Canton  that  are  printed  with  ray  last  letters.  I 
hope  these,  with  my  explanation  of  them,  will  afford 
you  some  entertainment  f . 

In  answer  to  your  several  enquiries.  The  tubes  and 
globes  we  use  here,  are  chiefly  made  here.  The  glass 
has  a  greenish  cast,  but  is  clear  and  hard,  and,  I  think, 
better  for  electrical  experiments  than  the  white  glass  of 
London,  which  is  not  so  hard.  There  are  certainly 
great  differences  in  glass.  A  white  globe  I  had  made 
here  some  years  since,  would  never,  by  any  means,  be 
excited.  Two  of  my  friends  tried  it,  as  well  as  myself, 
without  success.  At  length,  putting  it  on  an  electric 
stand,  a  chain  from  the  prime  conductor  being  in  con- 
tact with  it,  I  found  it  had  the  properties  of  a  non- 
electric ;  for  I  could  draw  sparks  from  any  part  of  itj 
though  it  was  very  clean  and  dry. 


JC 


•  Dr.  LiDiDg.-.-£DiTOR. 

^  See  page  286,  for  the  paper  here  inentioEed. 
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All  I  know  of  Domien,  is,  that  by  hU  own  account 
he  was  a  native  of  Transylvania,  ot"  Tartar  descent, 
but  a  priest  of  the  Greek  church  :  he  spoke  and  wrote 
Latin  very  readily  and  correctly.  He  set  out  from  hii 
own  country  with  an  inteiition  of  going  round  the 
world,  as  much  as  possible  by  land.  He  travcJIed 
through  Germany,  France,  and  Holland,  to  England. 
Resided  some  time  at  Oxford.  From  England  he  came 
to  Maryland;  thence  went  to  New  England;  returned 
by  land  to  Philadelphia;  and  from  hence  (ravelled 
through  Maryland,  Virginia,  and  North  Carolina  to 
yon.  He  thought  it  might  be  of  service  to  him  in  his 
travels  to  know  something  of  electricity.  I  taught  him 
the  use  of  the  tube ;  how  to  charge  the  Leyden  phial, 
and  some  other  experiments.  He  wrote  to  me  from 
Charles-Town,  that  he  had  lived  eight  hundred  mile* 
upon  electricity,  it  had  been  meat,  drink,  and  eloalh- 
ing  to  him.  His  last  tetter  to  mc  was,  I  think,  from 
Jamaica,  desiring  me  to  send  the  tubes  j'ou  mention, 
to  meet  him  at  the  Havannah,  from  whence  he  ex- 
pected to  get  a  passage  to  La  Vera  Cruz;  designed 
travelling  over  land  through  Mexico  to  Acapulco; 
thence  to  get  a  passage  to  Manilla,  and  so  ihrongh 
China,  India,  Persia,  and  Turkey,  home  to  his  owTi 
country;  proposing  to  support  himself  chiefly  by  elec- 
tricity. A  strange  project!  But  be  was,  as  you  ob- 
Ben'e,  a  very  singular  character.  I  was  sorry  the 
tubes  did  not  get  to  the  Havannah  in  time  for  him.  If 
they  aie  atili  in  being,  please  to  send  for  them,  and  ac- 
cept of  them.  What  became  of  him  aftenvards  I  have 
never  heard.  He  promised  to  write  to  me  as  often  as 
he  could  on  his  journey,  and  as  soon  as  he  should  gel 
kome  after  fini^itng  his  tour.  It  is  now.  seven  years 
since 
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^ince  he  was  here.  If  he  is  still  in  New  Spdn,  as  you 
imagine  from  that  loose  report,  I  suppose  it  must  be 
that  they  confine  him  there,  and  prevent  his  writing : 
but  I  think  it  more  likely  that  he  may  be  dead. 

The  questions  you  ask  about  the  pores  of  glass,  I 
cannot  answer  otheniise,  than  that  I  know  nothing 
of  their  nature ;  and  suppositions,  however  ingenious, 
are  often  mere  mistakes.  My  hypothesis,  that  they 
were  smaller  near  the  middle  of  the  glass,  too  small  to 
admit  the  passage  of  electricity,  which  could  pass 
through  the  surface  till  it  came  near  the  middle,  was 
certainly  wrong :  For  soon  after  I  had  written  that  let- 
ter, I  did,  in  order  to  confirm  the  hypothesis  (which 
indeed  I  ought  to  nave  done  before  I  wrote  it)  make 
an  experiment.  I  ground  away  five-sixths  of  the  thick- 
ness of  the  glass,  from  the  side  of  one  of  my  phials^ 
expecting  that  the  supposed  denser  part  being  so  re- 
moved, the  electric  fluid  might  come  through  the  x^ 
mainder  of  the  glass,  which  I  had  imagined  more  open^ 
but  I  found  myself  mistaken.  The  bottle  charged  as 
well  after  the  grinding  as  before.  I  am  now,  as  muyh 
as  ever,  at  a  loss  to  know  how  or  where  the  quantity 
of  electric  fluid,  on  the  positive  side  of  the  glass,  is 
disposed  of. 

As  to  the  difference  of  conductors,  there  is  not  only 
this,  that  some  will  conduct  electricity  in  small  quan- 
tities, and  yet  do  not  conduct  it  fast  enough  to  pro- 
duce the  shock ;  but  even  among  those  that  will  con- 
duct a  shock,  there  are  some  that  do  it  better  thau 
others.  Mr.  Kinnersley  has  found,  by  a  very  good  ex- 
periment, that  when  tlie  charge  of  a  bottle  hath  an 
opportunity  of  passing  two  ways,  t.  e.  straight  through 
a  trough  of  water  ten  feet  long,  and  six  incheti  square ; 
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or  round  «)M>ut  through  twenty  feet  of  wire,  it  passes 
tlirough  the  wire,  and  not  through  the  water,  though 
ihiit  is  the  shortest  course ;  the  wire  being  the  better 
conductor.  When  the  wire  is  taken  away,  it  passes 
through  the  water,  as  may  be  frit  by  a  hand  plunged 
-  ill  tlie  water ;  but  it  cannot  be  felt  in  the  water  when 
the  wiie  is  used  at  the  same  time.  Thus,  though  a 
sina][  phial  containing  water  will  give  a  smart  shock,  one 
containing  the  same  quantity  of  mercury  will  give  one 
niitcli  stronger,  the  mercury  being  ihe  better  coadtic-  , 
lor ;  wliile  one  coutaining  oil  only,  will  scarce  give  any  ' 
shock  at  all.  . 

Your  question,  how  I  came  first  to  think  of  propofr- 
ing  the  experiment  of  drawing  down  the  ligbtuing,  ia 
order  to  ascertain  its  sameness  with  the  electric  Hnid, 
i  ciiimot  answer  better  than  by  giving  you  an  extract 
from  the  minutes  I  nsed  to  keep  of  tlie  experunents  I 
made,  with  memorandums  of  such  as  1  pur[>osed  to 
make,  the  reasons  tor  making  ihctn,  and  the  observa- 
tions tliat  arose  upon  them,  from  which  minutes  my 
Utters  were  afterwards  drawn.  By  this  extract  you  will 
see  that  the  thought  was  not  so  much  •'  an  out-of-the- 
way  one^'  but  that  it  might  have  occurred  to  an  elec- 
trician. 

"  Nov.  7.  1749-  Electrical  fluid  agrees  with  light- 
ning in  these  particulars:  1.  Giving  light.  2.  Colour 
iif  the  hght.  3.  Crooked  direction.  4.  Swift  motion. 
5.  Heing  conducted  by  metals.  6.  Crack  or  noise  iit 
exploding.  7.  Subsisting  in  water  or  ice.  8.  Hending 
bodies  it  passes  tlirougb.  9.  Destroying  animals.  10. 
Melting  metals.  U.  Firing  inflammable  bubiiauces, 
V2.  Sulphureous  smell. — The  electric  fluid  is  attracted 
by  [loints. — Wc  do  not  know  whether  this  property  is 
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In  lightning.— But  since  they  agree  in  all  the  particu- 
lars wherein  we  can  already  coinlpare  them^  is  it  not 
probable  they  agree  likewise  in  this  ? — Let  the  experi- 
ment be  made. 

I  wish  I  could  give  you  any  satisfation  in  the  article 
of  clouds.     I  am  still  at  a  loss  about  the  manner  in 
which  they  become  charged  with  electricity ;  no  hypo- 
thesis I  have  yet  formed  perfectly  satisfying  me.   Some 
time  since,  I  heated  very  hot  a  brass  plate,  two  feet 
square,  and  placed  it  on  an  electric  stand.     From  the 
plate  a  wire  extended  horizontally  four  or  five  feet,  and, 
at  the  end  of  it,  hung,  by  linen  threads,  a  pair  of  cork 
balls.     I  then  repeatedly  sprinkled  water  over  the  plate, 
that  it  might  be  raised  from  it  in  vapour,  hoping  that 
if  the  vapour  either  carried  off  the  electricity  of  the 
plate,  or  left  behind  it  that  of  the  water  (one  of  which 
1  supposed  it  must  do,  if,  like  the  clouds,  it  became 
electrised  itself,  either  positively  or  negatively)  I  should 
perceive  and  determine  it  by  the  separation  of  the  balls, 
and  by  finding  whether  they  were  positive  or  negative; 
but  no  alteration  was  made  at  all,  nor  could  I  perceive 
that  the  steam  was  itself  electrised,  though  I  have  still 
some  suspicion  that  the  steam  was  not  fully  examined, 
and  I  think  the  experiment  should  be  repeated.    Whe- 
ther the  first  state  of  electrised  clouds  is  positive  or  ne- 
gative, if  I  could  find  the  cause  of  that,  [  should  be 
at  no  loss  about  the  other,  for  either  is  easily  deduced* 
from  the  other,  as  one  state  is  easily  produced  by  the 
other.     A  strongly  positive  clou<l  may  drive  out  of  a 
neighbouring  cloud  much  of  its  natural  quantity  of 
the  electric  fluid,  and,  passing  by  it,  leave  it  in  a  ne- 
gative state.     In  the  same  way,  a  strongly  negative 
cloud  may  occasion  a  neighbouring  cloud  to  draw  into 

itself 
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itself  from  others^  an  additional  quantity^  and^  passing 
hy  it^  leave  it  in  a  positive  state.  How  these  effects 
may  be  produced^  yon  will  easily  conceive,  on  perusing 
and  considering  the  experiments  in  the  enclosed  paper: 
and  from  them  too  it  appears  probable^  that  every 
change  from  positive  to  negative,  and  from  negative  to 
positive,  that,  during  a  thunder-gust,  we  see  in  the  cork- 
balls  annexed  to  the  apparatus,  is  not  owing  to  the 
])rcsence  of  clouds  in  the  same  state,  but  often  to  the 
absence  of  positive  or  negative  clouds,  that,  having 
just  passed,  leave  the  rod  in  the  opposite  state. 

The  knocking  down  of  the  six  men  was  performed 
with  two  of  my  large  jars  not  fully  charged.  I  laid  one 
t  nd  of  my  discharging  rod  upon  the  head  of  the  first ; 
he  laid  his  hand  on  the  head  of  the  second ;  the  second 
his  hand  on  the  head  of  the  third,  and  so  to  the  last, 
who  held,  in  his  hand,  the  chain  that  was  connected 
with  the  outside  of  the  jars.  When  they  were  thus 
placed,  I  applied  the  other  end  of  my  rod  to  the  prime 
conductor,  and  they  all  dropped  together.  When  they 
t;()t  up,  they  all  declared  they  had  not  felt  any  stroke, 
and  wondered  how  they  came  to  fall;  nor  did  any  of 
thorn  either  hear  the  crack,  or  see  the  light  of  it.  You 
sujiposc  it  a  dangerous  experiment;  but  I  had  once 
sufl'ered  the  same  myself,  receiving,  by  accident,  an 
equal  stroke  through  my  head,  that  struck  me  down, 
without  hurting  me:  and  I  had  seen  a  young  woman 
that  was  about  to  be  electrified  through  the  feet  (for 
some  indisposition)  receive  a  greater  charge  through 
the  head,  by  inadvertently  stooping  forward  to  look  at 
the  placing  of  her  feet,  till  her  forehead  (as  she  w^as 
very  tall)  came  too  near  my  prime  conductor:  she 
dropped,  but  instantly  got  up  again,  complaining  of 

2  nothing. 
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nothing.  A  person  so  struck^  sinks  down  doubled,  or 
folded  together  as  it  were^  the  joints  losing  their 
strength  and  stiffness  at  once,  so  that  he  drops  on  the 
spot  where  he  stood,  instantly,  and  there  is  no  previous 
staggering,  nor  does  he  ever  fall  lengthwise.  Too  great 
a  charge  might,  indeed,  kill  a  man,  but  I  have  not  yet 
seen  any  hurt  done  by  it.  It  would  certainly^  as  you 
observe,  be  the  easiest  of  all  deaths. 

The  experiment  you  have  heard  so  imperfect  an  ac- 
count of,  is  merely  this:  I  electrified  a  silver  pint  can, 
on  an  electric  stand,  and  then  lowered  into  it  a  cork 
ball,  of  about  an  inch  diameter,  hanging  by  a  silk 
string,  till  the  cork  touched  the  bottom  of  the  can. 
The  cork  was  not  attracted  to  the  inside  of  the  can  as 
it  would  have  been  to  the  outside,  and  though  it  touched 
the  bottom,  yet,  when  dra\yn  out,  it  was  not  found  to 
be  electrified  by  that  touch,  as  it  would  have  been  by 
touching  the  outside.  The  fact  is  singular.  You  re- 
quire the  reason;  I  do  not  know  it.  Perhaps  you  may 
discover  it,  and  then  you  will  be  s^  good  as  to  commu- 
nicate it  to  me'*.  I  find  a  frank  acknowledgment  of 
one's  ignorance  is  not  only  the  easiest  way  to  get  rid  of 
a  difficulty,  but  the  likeliest  way  to  obtain  information, 
and  therefore  I  practise  it:  I  think  it  an  honest  policy. 
Those  who  affect  to  be  thought  to  know  every  thing, 
and  so  undertake  to  explain  every  thing,  often  remain 
]ong  ignorant  of  many  things  that  others  could  and 
would  instruct  them  in,  if  they  appeared  less  conceited. 


*  Mr.  F.  has  since  thought,  that,  possibly,  the  matual  repulsion  of  the 
inner  opposite  sides  of  the  electrised  can  may  prevent  the  accumulating 
mn  electric  atmosphere  upon  them,  and  occasion  it  to  stand  chiefly  on  the 
•utside.    But  recommends  it  to  the  farther  esjunination  of  the  curious. 

The 
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The  treatment  your  friend  has  met  with  is  so  eom- 
inon^  that  no  man  vrho  knows  what  the  world  is, 
and  tver  has  been,  should  expect  to  escape  it.  There 
arc  every  where  a  number  of  people,  who,  being  totally 
destitute  of  any  inventive  faculty  themselves,  do  not 
leadiJy  conceive  that  others  may  possess  it:  they  think 
of  inventions  as  of  miracles;  there  might  be  such  for- 
merly, but  they  are  ceased.  With  these,  every  one 
wlio  offers  a  new  invention  is  deemed  a  pretender:  be 
had  it  from  some  other  country,  or  from  some  book:  a 
man  o(  their  own  acquaintance  \  one  who  has  no  more 
sense  than  themselves,  could  not  possibly,  in  their  opi- 
nion, have  been  the  inventor  of  any  thing.  They  are 
eon  firmed,  too,  in  these  sentiments,  by  frequent  instan- 
ees  of  pretensions  to  invention,  which  vanity  is  daily 
producing.  That  vanity  too,  though  an  incitement  to 
invention,  is,  at  the  same  time,  the  pest  of  inventors. 
Jealousy  and  envy  deny  the  merit  or  the  novelty  of 
your  invention;  but  vanity,  when  the  novelty  and  me- 
rit are  established,  daims  it  for  its  own.  The  smaller 
your  invention  is,  the  more  mortification  you  receive 
in  having  the  credit  of  it  disputed  with  you  by  a  rival, 
uhom  the  jealousy  and  envy  of  others  are  ready  to 
support  against  you,  at  least  so  far  as  to  make  the  point 
doubtful.  It  is  not  in  itself  of  importance  enough  for 
a  dispute;  no  one  would  think  your  proofs  and  reasons 
worth  tlieir  attention :  and  yet,  if  you  do  not  dispute 
the  point,  and  demonstrate  your  right,  you  not  only 
lose  the  credit  of  being  in  that  instance  ingenious,  but 
you  suffer  the  disgrace  of  not  being  ingenuous;  not  only 
of  being  a  plagiary,  but  of  being  a  plagiary  for  trifles. 
Had  the  invention  been  greater  it  would  have  disgraced 
\\)u  less ;  for  men  have  not  so  contemptible  an  idea  of 

him 
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him  that  robs  for  gold  on  the  highway^  as  of  him 
that  can  pick  pockets  for  half-pence  and  farthings. 
Thus^  through  envy,  jealousy,  and  the  vanity  of  com- 
petitors for  fame,  the  origin  of  many  of  the  most  extra- 
ordinary inventions,  though  produced  within  but  a  few 
centuries  past,  is  involved  in  doubt  and  uncertainty. 
We  scarce  know  to  whom  we  are  indebted  for  the 
compass,  and  for  spectacles,  nor  have  even  paper  and 
printmgy  that  record  every  thing  else,  been  able  to  pre- 
serve with  certainty  the  name  and  reputation  of  their 
inventors.  One  would  not,  therefore,  of  all  faculties, 
or  qualities  of  the  mind,  wish,  for  a  friend,  or  a  child, 
that  he  should  have  that  of  invention.  For  his  attempts 
to  benefit  mankind  in  that  way,  however  well  imagined, 
if  they  do  not  succeed,  expose  him,  though  very  un- 
justly, to  general  ridicule  and  contempt;  and,  if  they 
do  succeed,  to  envy,  robbery,  and  abuse. 

I  am,  &c.  B,  FRANKLIN. 


TO  MONS.  DALIBARD,  AT  PARIS,  INCLOSED  IN  A 
LETTER  TO  MR.  PETER  COLLINSON,  F.  B.  S. 

Beccaria*s  N^ork  on  Electricity. — Sentiments   of  Franklin   on 
pointed  Rods,  not  fully  understood  in  Europe, — Efftct  qf  Light- 
ning  on  the  Church  of  Newbury,  in  New  England, — Remarks 
on  the  Subject 

Read  at  the  Royal  Society,  Dec.  18, 1755. 

Sir,  Philadelphia,  June  29,  1755. 

YOU  desire  my  opinion  of  Pere  Beccaria's  Italian 
book*.    I  have  read  it  with  much  pleasure,  and  think 

it 

*  This  work  is  written  conformable  to  Mr.  Franklin's  theory,  upon  arti- 
ficial and  natural  aUctricity,  which  compose  the  two  parts  of  it.    It  was 

prmted 


ti 


i! 
\     * 


iM 


,..^   ..ill  uf  puDiisnca;  it  i 
transcribed  for  your  perusal*.     It  <; 
to  iiic  that  Pcre  Bcccaria  doubts  of 
9neabilify  of  glass  in  the  sense  I  me 
stances  he  gives  of  holes  made  thn 
electric  stroke  are  such  as  we  hav< 
and  only  show  that  the  electric  Au 
without  making  a  hole.    In  the  sam 
(  glass  is  impermeable  to  water^  and  ye 

fire-engine  will  force  through  the  str 
window.    As  to  the  effect  of  points 
electric  matter  from  clouds,  and    t 
buildings,  &c.  which,  you  say,  he  set 
inust  own  I  think  he  only  speaks  mod< 
ously.    I  find  I  have  been  but  partly  ui 
matter.     I  have  mentioned  it  in  severa 
i  and  except  once,  always  in  the  alter 

pointed  rods  erected  on  buildings,  and 

with  the  moist  earth,  would  either  prei 

\  if  not  prevented,  would  conduct  it,  so  a 

Ij  ing  should  suffer  no  damage.   Yet  when 

[[  •  is  examined  in  Europe,  nothing  is  cor 
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tion,  which  is  only  a  part  of  the  use  I  proposed  for 
them ;  and  the  other  part^  their  condacting  a  stroke^ 
which  they  may  happen  not  to  prevent,  seems  to  be 
totally  forgotten,  though  of  equal  importance  and  ad- 
vantage. 

I  thank  you  for  communicating  M.  de  Buffon's  rela- 
tion of  the  effect  of  lightning  at  Dijon,  on  the  7th  of 
June  last.  In  return,  give  me  leave  to  relate  an  in- 
stance I  lately  saw  of  the  same  kind.  Being  in  the 
town  of  Newbury  in  New  England,  in  November  last, 
I  was  shewn  the  effect  of  lightning  on  their  church, 
which  had  been  struck  a  few  months  before.  The 
steeple  was  a  square  tower  of  wood,  reaching  seventy 
feet  up  from  the  ground  to  the  place  where  the  bell 
hung,  over  which  rose  a  taper  spire,  of  wood  likewise, 
reaching  seventy  feet  higher,  to  the  vane  of  the  wea- 
ther-cock. Near  the  bell  was  fixed  an  iron  hammer  to 
strike  the  hours;  and  from  the  tail  of  the  hammer  a 
wire  went  down  through  a  small  gimlet-hole  in  the 
floor  that  the  bell  stood  upon,  and  through  a  second 
floor  in  like  manner ;  then  horizontally  under  and  near 
the  plaistered  cieling  of  that  second  floor,  till  it  came 
near  a  plaistered  wall ;  then  down  by  the  side  of  that 
wall  to  a  clock,  which  stood  about  twenty  feet  below 
the  bell.  The  wire  was  not  bigger  than  a  common 
knitting-needle.  The  spire  was  split  all  to  pieces  by 
the  lightning,  and  the  parts  flung  in  all  directions  over 
the  square  in  which  the  church  stood,  so  that  nothing 
remained  above  the  bell. 

The  lightning  passed  between  the  hammer  and  the 
clock  in  the  above-mentioned  wire,  without  hurting 
either  of  the  floors,  or  having  any  effect  upon  them 
(except  making  the  gimlet-holes,  through  which  the 

wire 
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torn  out,  and  thrown  to  the  distance  • 
I'cct.     ^o  part  oTtlic  afoic-mcntionc 
between  the  cloek  aiid  the  hauinier 
except  about  two  inches  that  hung  t 
bmuner^  and  about  as  much  that  was 
dock ;  the  rest  being  exploded^  and  ii 
pated  in  smoke  and  air^  as  gunpowder 
fire^  and  had  only  left  a  black  smut 
i : !'  plaistering,  three  or  four  inches  broad 

middle^  and  fainter  toward  the  edge: 
cieling^  under  which  it  passed^  and 
These  were  the  effects  and  appearanc 
would  only  make  the  few  following  rea 

1.  That  lightning,  in  its  passage  thrc 
will  leave  wood  to  pass  as  far  as  it  cai 
not  enter  the  wood  again  till  the  cone 
ceases. 

And  the  same  I  have  observed  in  oth 
to  walls  of  brick  or  stone. 

2.  The  quantity  of  lightning  that  ] 
this  steeple  must  have  been  very  great, 
the  loftv  SDirp  nKn"«  ^^-^  *^-" 
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4.  The  pendulam  rod  bemg  of  a  sufficient  thickness^ 
Gondacted  the  lightning  without  damage  to  itself; 
bat  the  small  wire  was  utterly  destroyed. 

5.  Though  the  small  wire  was  itself  destroyed,  yet  it 
had  conducted  the  lightning  with  safety  to  the  building. 

6.  And  from  the  whole  it  seems  probable,  that  if 
even  such  a  small  wire  had  been  extended  from  the 
spindle  of  the  vane  to  the  earth,  before  the  storm,  no 
damage  would  have  been  done  to  the  steeple  by  that 
stroke  of  lightning,  though  the  wire  itself  had  been 
destroyed. 


TO  PETER  COLLINSON,  ESQ.  F.  R.  S.  LONDON. 

Notice  of  another  Packet  of  Letters. 

DEAR  FRIEND.  Philadelphia,  Nov.  23, 1753. 

IN  my  last,  via  Virginia,  I  promised  to  send  you  per 
next  ship,  a  small  philosophical  packet :  but  now  hav- 
ing got  the  materials  (old  letters  and  rough  drafts)  be- 
fore me,  I  fear  you  will  find  it  a  great  one.  Neverthe- 
less, as  I  am  like  to  have  a  few  days  leisure  before  this 
ship  sails,  which  I  may  not  have  again  in  a  long  time^ 
I  shall  transcribe  the  whole,  and  send  it ;  for  you  will 
be  under  no  necessity  of  reading  it  all  at  once,  but  may 
take  it  a  little  at  a  time,  now  and  then  of  a  winter  even- 
ing. W^en  you  happen  to  have  nothing  else  to  do  (if 
that  ever  happens)  it  may  afford  you  some  amusement*, 

B.  FRANKLIN. 
Kvtract 


*  These  Ittters  and  papers  are  a  philosophical  correspondence  between 
Ifr.  Franklin  and  some  of  his  American  Friends f.    Mr.  CoUinson  com- 

f  As  some  of  Uiese  papers  are  upon  subjects  not  immediately  connected 

with  electricity,  we  ha^e  taken  soch  papers  from  Ihe  order  in  which  thej 

▼OL.  I.  1 1  municated 


'^ 


«   1 


Bosio, 
THE  exponmcnls  Mr  K  h. 

*X:  r:''  -""'^  -•  -^^^ 

oiea  we  are  acquainted  with;  that  it 
from  Lghtning,  the  effects  of  bol  b 

theu- properties,  so  far  as  they  are  to 

ITie  remarkable  effect  of  itai^'' 

covered,  in  riving.  \t  .u        "6"™"»g  c 

effect  nm^      !.  ^     ^  magnetic  virt 


aic«ed  them  to  theRoJiiJ^!i7T^^''''''^== 

P««wing  «n.e  of  the  tn.,^T^  ""  ''"««'»' » 

•«.  to  permit  their  puWic.t"„  j!f       °°  """'"^ 
•iWy  be  ^M  ^  „L.       T'."  •°'°«  of 'he  hint,  th, 
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feame  element;  but,  which  is  very  tmaccountable, 
Mr.  K.  tells  me,  it  is  necessary  to  produce  this  effect^ 
that  the  direction  of  the  needle  and  the  electric  fire 
should  be  north  and  south ;  from  either  to  the  other, 
and  that  just  so  far  as  they  deviate  therefrom,  the  mag- 
netic power  in  the  needle  is  less,  till  their  direction 
being  at  right  angles  with  the  north  and  south,  the 
effect  entirely  ceases.  We  made  at  Faneuil  Hall^ 
where  Mr.  K^-'s  apparatus  is,  several  experiments  to 
give  some  small  needles  the  magnetic  virtue;  previously 
examining,  by  putting  them  in  water,  on  which  they 
will  be  supported,  whether  or  not  they  had  any  of  that 
virtue;  and  I  think  we  found  all  of  them  to  have  some 
small  degree  of  it,  their  points  turning  to  the  north :  we 
had  nothing  to  do  then  but  to  invert  the  poles,  which 
accordingly  was  done,  by  sending  through  them  the 
charge  of  two  large  glass  jars ;  the  eye  of  the  needle 
turning  to  the  north,  as  the  point  before  had  done; 
that  end  of  the  needle  which  the  fire  is  thrown  upon, 
Mr.  K.  tells  me  always  points  to  the  north. 

The  electrical  fire  passing  through  air  has  the  same 
crooked  direction  as  lightning*.  This  appearance  I 
endeavour  to  account  for  thus :  Air  is  an  electric  per 
se,  therefore  there  must  be  a  mutual  repulsion  betwixt 
air  and  the  electrical  fire.  A  column  or  cylinder  of  air^ 
having  the  diameter  of  its  base  equal  to  the  diameter 
of  the  electrical  spark,  intervenes  that  part  of  the  body 
which  the  spark  is  taken  from,  and  of  the  body  it  aims 
at.  The  spark  acts  upon  this  column,  and  is  acted  upon 
by  it,  more  strongly  than  any  other  neighbouring  por- 
tion of  air. 


a* 


*  This  is  moft  easiJj  obserTed  in  large  strong  sparks  taken  at  some  in- 
ckti  diftanoe. 

9  1%  The 


.....'»,      ir\.      1  < 


V  >s  ucnse^  and  therefore  h 
of  repellcney,  givini^  it  a  move  read 
The  spark,  having  taken  a  new  d 
act  on,  or  most  strongly  repel  the  c« 
|.,  I  lies  in  that  direction,  and  consequer. 

jV  .|  that  column  in  tlie  same  manner  as 

'  I  i!  the  spark  must  again  change  its  cou 

'  '  I  will  be  thus  repeatedly  changed,  till 

.  ;  [v  the  body  that  attracted  it. 

To  this  account  one  objection  occi 
very  fluid  and  elastic,  and  so  endcavoi 
equally,  the  supposed  accumulated  ai 
.;  lumn  aforesaid,  would  be  immediately 

the  contiguous  air,  and  circulate  to  fil 
driven  from;  and  consequently  that 
on  the  greater  density  of  which  the  ph« 
posed  to  depend,  would  not  repel 
strongly  than  the  neighbouring  air. 
Tliis  might  be  an  objection,  if  the  c 
^  as  sluggish  and  inactive  as  air.    Air 

time  to  diffuse  itself  equally,  as  is  man 
j  which  often  blow  for  a  considerable  tir 


•  if 
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short  time  in  its  progress  from  an  electrified  to  an  mi- 
electrified  body^  which^  in  the  present  case^  can  be  but 
a  few  inches  apart:  but  this  small  portion  of  time 
is  not  sufficient  for  the  elasticity  of  the  air  to  exert 
itself,  and  therefore  the  column  aforesaid  must  be  in  a 
denser  state  than  its  neighbouring  air. 

About  the  velocity  of  the  electric  fire  more  is  said 
below,  which  perhaps  may  more  fully  obviate  this  ob- 
jection. But  let  us  have  recourse  to  experiments. 
Experiments  will  obviate  all  objections,  or  confound 
the  hypothesis.  The  electric  spark,  if  the  foregoing  be 
true,  will  pass  through  a  vacuum  in  a  right  line.  To 
try  this,  let  a  wire,  be  fixed  perpendicularly  on  the 
plate  of  an  air  pump,  having  a  leaden  ball  on  its  upper 
end ;  let  another  wire,  passing  through  the  top  of  a  re- 
ceiver, have  on  each  end  a  leaden  ball ;  let  the  leaden 
balls  within  the  receiver,  when  put  on  the  air  pump,  be 
within  two  or  three  inches  of  each  other :  the  receiver 
being  exhausted,  the  spark  given  from  a  charged  phial 
to  the  upper  wire  will  pass  through  rarefied  air,  nearly 
approaching  to  a  vacuum^  to  the  lower  wire,  and  I 
suppose  in  a  right  line,  or  nearly  so ;  the  small  portion 
of  air  remaining  in  the  receiver,  which  cannot  be  en- 
tirely exhausted,  may  possibly  cause  it  to  deviate  a  Ut- 
tle,  but  perhaps  not  sensibly,  from  a  right 'line.  The 
spark  also  might  be  made  to  pass  through  air  greatly 
condensed,  which  perhaps  would  give  a  still  more 
crooked  direction.  I  have  not  had  opportunity  to 
make  any  experiments  of  this  sort,  not  knowing  of  an 
air-pump  nearer  than  Cambridge,  but  you  can  easily 
make  them.  If  these  experiments  answer,  I  think 
the  crooked  direction  of  lightning  will  be  also  account- 
ed for. 

2  1  3  With 
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Wiih  respect  to  yonr  letters  on  electricity,  •  •  • 
*«#•»•♦#•*•«.  Your  hy- 
pothesis in  particular  for  explaining  the  phenomena  of 
lightning  is  veiy  ingenious.  That  some  clouds  are 
highly  charged  with  electrical  fire,  and  that  their  com- 
1^1  uni eating  it  to  those  that  have  less,  to  mountains  and 
other  eminencies,  makes  it  visible  and  audible,  when  it 
is  denominated  lightning  and  thunder,  is  highly  proba- 
ble: but  that  the  sea,  which  you  suppose  the  grand 
source  of  it,  can  collect  it,  I  think  admits  of  a  doubt  -. 
for  though  the  sea  be  composed  of  salt  and  water,  an 
electric  per  se  and  non-electric,  and  though  the  friction 
of  electrics  ptT  se  and  non-electrics,  will  collect  that  fire, 
yet  it  is  only  under  certain  circumstances,  which  water 
will  not  admit.  For  it  seems  neccssarj',  that  the  elec- 
trics per  se  and  non-electrics  rubbing  one  another, 
should  be  of  such  substauces  as  will  not  adhere  to,  or 
incorporate  with  each  other.  Tlios  a  glass  or  sulphur 
sphere  turned  in  water,  and  so  a  friction  between  them, 
will  not  collect  any  fire ;  nor,  I  suppose,  would  a  sphere 
of  salt  revolving  in  water;  the  water  adhering  to,  or 
incorporating  with  those  electrics  per  re.  But  granting 
that  the  friction  between  salt  and  water  would  collect 
the  electrical  fire,  that  fire,  being  so  extremely  subtle 
and  active,  would  be  immediately  communicated,  either 
to  those  lower  parts  of  the  sea  from  which  it  was  drawn, 
and  so  only  perform  quick  revolutions ;  or  be  commu- 
nicated to  the  adjacent  islands  or  continent,  and  ao  be 
diffused  instantaneously  through  the  general  mags  of 
the  earth.  I  say  instantaneously,  for  the  greatest  dis- 
tances we  can  conceive  within  the  limits  of  our  globe, 
even  that  of  the  two  most  opposite  points,  it  will  take 
no  sensible  time  in  passing  through :  and  therefore  it 
seemy 
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seems  a  little  difficult  to  conceive  how  there  can  be  any 
accumulation  of  the  electrical  fire  upon  the  surface  of 
the  sea  or  how  the  vapours  arising  from  the  sea  should 
have  a  greater  share  of  that  tire  than  other  vapours. 

That  the  progress  of  the  electrical  fire  is  so  amazingly 
swift,  seems  evident  from  an  experiment  you  yourself 
(not  out  of  choice)  made,  when  two  or  three  large  glass 
jars  were  discharged  through  your  body.     You  neither 
heard  the  crack,  was  sensible  of  the  stroke,  nor,  which 
is  more  extraordinary,  saw  the  light ;  which  gave  you 
just  reason  to  conclude,  that  it  was  swifter  than  sound, 
than  animal   sensation,  and  even   light  itself.     Now 
light  (as  astronomers  have  demonstrated)  is  about  six 
minutes  passing  from  the  sun  to  the  earth ;  a  distancei 
they  say,  of  more  than  eighty  millions  of  miles.    The 
greatest  rectilinear  distance  within  the  compass  of  the 
earth  is  about  eight  thousand  miles,  equal  to  its  dia- 
meter.   Supposing  then,  that  the  velocity  of  the  elec- 
tric fire  be  the  same  as  that  of  light,  it  will  go  through 
a  space  equal  to  the  earth's  diameter  in  about  £  of  one 
second  of  a  minute.     It  seems  inconceivable  then,  that 
it  should  be  accumulated  upon  the  sea,  in  its  present 
state,  which,  as  it  is  a  non-electric,  must  give  the  fire 
an  instantaneous  passage  to  the  neighbouring  shores^ 
and  they  convey  it  to  the  general  mass  of  the  earth. 
But  such  accumulation  seems  still  more  inconceivable 
when  the  electrical  fire  has  but  a  few  feet  depth  of  wa- 
ter to  penetrate,  to  return  tp  the  place  from  whence  it 
is  supposed  to  be  collected. 

Your  thoughts  upon  these  remarks  I  shall  receive 
with  a  great  deal  of  pleasure.  1  take  notice  that  in  the 
printed  copies  of  your  letters  several  things  are  wanting 
which  are  in  the  manuscript  you  sent  me.    I  under- 

S  I  4  stand 


TO    J.  B.    AT    BOSTO^ 

Obtervatians  on  the  Subjects  of  the  preceding  j 
supposing  the  Sea  to  be  the  grand  source  of  1 
for  doubting  this  hypothesis.'^Improvement 
ing  the  Electric  Fire. 

Bead  at  the  Royal  Society^  May  97^ 

SiB^  Philadelphia 

I  AM  glad  to  learn,  by  your  favour  c 

tbat  Mr.  Kinnersley's  lectures  have  bee 

the  gentlemen  of  Boston^  and  are  like  tc 

able  to  himself. 

I  thank  you  for  the  countenance  and 

you  have  so  kindly  afforded  my  fellow-4 

I  send  you  enclosed  an  extract  of  a  k 

the  substance  of  what  I  observed  conce 

munication  of  magnetism  to  needles 

The  minutes  I  took  at  the  time  of  the  e 

mislaid.    I  am  very  little  acquainted  wit 
masrnetisTn      i'^-  ^ 
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Your  explication  of  the  crooked  direction  of  light- 
ning appears  to  me  both  ingenious  and  solid.  When 
we  can  account  as  satisfactorily  for  the  electrification  of 
clouds^  I  think  that  branch  of  natural  philosophy  will 
be  nearly  complete. 

The  air,  undoubtedly,  obstructs  the  motion  of  the 
electric  fluid.  Dry  air  prevents  the  dissipation  of  an 
electric  atmosphere,  the  denser  the  more,  as  in  cold 
weather.  I  question  whether  such  an  atmosphere  can 
be  retained  by  a  body  in  vacuo.  A  common  electrical 
phial  requires  a  non-electric  communication  from  the 
wire  to  every  part  of  the  charged  glass ;  otherwise,  be- 
ing dry  and  clean,  and  filled  with  air  only,  it  charges 
slowly,  and  discharges  gradually,  by  sparks,  without  a 
shock :  but/  exhausted  of  air,  the  communication  is  so 
open  and  free  between  the  inserted  wire  and  surface  of 
the  glass,  that  it  charges  as  readily,  and  shocks  as 
smartly  as  if  filled  with  water :  and  I  doubt  not,  but 
that  in  the  experiment  you  propose,  the  sparks  would 
not  only  be  near  strait  in  vacuo,  but  strike  at  a  greater 
distance  tlian  in  the  open  air,  though  perhaps  there 
would  not  be  a  loud  explosion.  As  soon  as  I  have  a 
little  leisure,  I  will  make  the  experiment,  and  send  you 
the  result. 

My  supposition,  that  the  sea  might  possibly  be  the 
grand  source  of  lightning,  arose  from  the  common  ob- 
servation of  its  luminous  appearance  in  the  night,  on 
the  least  motion;  an  appearance  never  observed  in 
fresh  water.  Then  I  knew  that  the  electric  fluid  may 
be  pumped  up  out  of  the  earth,  by  the  friction  of  a 
glass  globe,  on  a  non-electric  cusliion ;  and  that,  not- 
withstanding the  surprising  activity  and  swiftness  of 
that  fluids  and  the  non-electric  communication  between 

aU 
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all  parts  of  the  CDshion  and  the  earth,  yet  qunntities 
would  be  snatched  np  by  the  revolving  surface  of  the 
globe,  thrown  on  the  prime  conductor,  and  dissip&ted 
in  air.  How  this  was  done,  and  why  that  subtle  active 
spirit  did  not  Immediaiely  return  again  from  the  globe, 
into  some  part  or  other  of  the  cushion,  and  so  into  the 
earth,  was  difficult  to  conceive;  but  whether  from  its 
being  opposed  by  o  current  setting  upwards  to  tb« 
cushion,  or  from  whatever  other  cause,  that  it  did  not  I 
so  rf  uirn  was  an  evident  fact.  Then  I  considered  th« 
separate  particles  of  water  as  so  many  hard  spherule^ 
capable  of  touching  the  salt  only  in  points,  and  ima- 
gined a  particle  of  salt  could  therefore  no  more  he  wet 
by  a  particle  of  water,  than  a  globe  by  a  cushioa ;  that 
there  might  therefore  be  such  a  friction  between  these 
originally  constituent  particles  of  salt  and  water,  as  in 
a  sea  of  globes  and  cushions ;  that  each  particle  of  wa^ 
ter  on  the  surface  might  obtain  from  the  coinmon 
mass,  some  particles  of  the  universally  difliised,  much 
finer,  and  more  subtle  electric  fluid,  and  forming  to 
itself  an  atmosphere  of  those  particles,  be  repelled  from 
the  then  generally  electrified  surface  of  the  sea,  and  fly 
away  with  them  into  the  air.  I  thought  too,  that  pos- 
sibly the  great  mixture  of  particles  electric  per  M,  in 
the  ocean  water,  might,  in  some  degree,  impede  the 
swift  motion  and  dissipation  of  the  electric  fluid 
through  it  to  the  shores,  &c. — But  having  since  found, 
that  sail  in  the  water  of  an  electric  phial  does  not  lessen 
the  shock ;  and  having  endeavoured  in  vain  to  produce 
that  luminous  appearance  from  a  mixture  of  salt  and 
water  agitated;  and  observed,  that  even  the  sea-water 
will  not  produce  it  after  some  hours  standing  in  a  bot- 
lle;  I  suspect  it  to  proceed  from  some  principle  yeti 
g  unknowa 
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jBnknown  to  us  (which  I  would  gladly  make  some  expe* 
riments  to  discover^  if  I  lived  near  the  sea)  and  I  grow 
more  doubtful  of  my  former  supposition,  and  more 
ready  to  allow  weight  to  that  objection  (drawn  from 
the  activity  of  the  electric  fluid,  and  the  readiness  of 
water  to  conduct)  which  you  have  indeed  stated  with 
great  strength  and  clearness. 

la  the  mean  time,  before  we  part  with  this  hypothec 
tis,  let  us  think  what  to  substitute  in  its  place.  I  have 
sometimes  queried  whether  the  friction  of  the  air,  an 
electric  per  se,  in  violent  winds,  among  trees,  and 
against  the  surface  of  the  earth,  might  not  pump  up,  as 
so  many  glass  globes,  quantities  of  the  electric  fluid, 
"which  the  rising  vapours  might  receive  from  the  air, 
and  retain  in  the  clouds  they  form  ?  on  which  I  should 
be  glad  to  have  your  sentiments.  An  ingenious  friend 
of  mine  supposes  the  land-clouds  more  likely  to  be  elec** 
trifled  than  the  sea-cloudsr  I  send  bis  letter  for  your 
perusal,  which  please  to  return  me. 

I  have  wrote  nothing  lately  on  electricity,  nor  ob- 
served any  thing  new  that  is  material,  my  time  being 
much  taken  up  with  other  affairs.  Yesterday  I  dis- 
charged four  jars  through  a  fine  wire,  tied  up  between 
two  strips  of  glass :  the  wire  was  in  part  melted,  and  the 
rest  broke  into  small  pieces,  from  half  an  inch  long,  to 
half  a  quarter  of  an  inch.  My  globe  raises  the  electric 
fire  with  greater  ease,  in  much  greater  quantities,  by 
the  means  of  a  wire  extended  from  the  cushion,  to  the 
}ron  pin  of  a  pump  handle  behind  my  house,  which 
communicates  by  the  pump  spear  with  the  water  in  the 
well. 

By  this  post  I  send  to  ****,  who  is  curious  in  that 
W^^9  some  meteorological  observations  aud  conjectures^ 

^nd 
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and  desire  him  to  communicate  them  to  yon,  aa  they 
may  afford  you  some  amusement,  and  I  know  yon  will 
look  over  them  with  a  cundid  eye.  By  throwing  our 
occamional  thoughts  on  paper,  we  more  readily  discover 
the  defects  of  our  opinions,  or  we  digest  them  better 
and  find  new  arguments  to  support  them.  This  I  some- 
time? practise :  but  such  pieces  are  fit  only  to  be  seen 
by  friends^ 

■f^^  I  am,  &c. 

^^P'  B.  FRANKUN. 


FBOM   J.  B.   ESQ,   OP  BOSTON,  TO    BENJAMIN 
FSANKtlN,  ESQ.  AT  PHILADELPHIA. 

EffKt  o/U^tning  on  Captain  WaddePt  Compcut,  and  the  Dklck 
Church  at  New  York. 

lUtd  at  the  'Rojtl  Society,  June  3,  1T5(>. 
Sib,  Boston,  March  2,  175B. 

I  HAVE  received  your  favour  of  the  24th  of  January 
past,  inclosing  an  extract  iroin  your  letter  to  Mr.  Col- 
linson,  and  •***'3  letter  to  yourself,  which  I  have  read 
with  a  great  deal  of  pleasure,  and  am  much  obliged  to 
you  for.  Your  extract  confirms  a  correction  Mr-  Kin- 
ncrslcy  made  a  few  days  ago,  of  a  mistake  I  was  under 
respecting  the  polarity  given  to  needles  by  the  electrical 
nre,  "  that  the  end  which  receives  the  fire  always  points 
north ;"  and,  "  that  the  needlo  being  situated  east  and 
west,  will  not  have  apohir  direction."  You  find,  how- 
ever, the  polarity  strongest  when  the  needle  is  shocked 
lying  north  and  south ;  weakest  when  lying  e^t  and 
west ;    . 


ELECTRICITY.  325 

west ;  which  makes  it  probable  that  the  communicated 
magnetism  is  less^  as  the  needle  varies  from  a  north 
and  «outh  situation.  As  to  the  needle  of  Captain 
Waddel's  compass,  if  its  polarity  was  reversed  by  the 
lightning,  the  effect  of  lightning  and  electricity,  in 
regard  of  that,  seems  dissimilar ;  for  a  magnetic  needle 
in  a  north  and  south  situation  (as  the  compass  needle 
was)  instead  of  having  its  power  reversed,  or  even  dimi- 
nished, would  have  it  confirmed  or  increased  by  the 
electric  fire.  But  perhaps  the  lightning  communicated 
to  some  nails  in  the  binnacle  (where  the  compass  is 
placed)  the  magnetic  virtue^  which  might  disturb  the 
compass. 

This  I  have  heard  was  the  case ;  if  so,  the  seeming, 
dissimilarity  vanishes :  but  this  remarkable  circum- 
stance (if  it  took  place)  I  should  think  would  not  be 
omitted  in  Captain  Waddel's  account. 

I  am  very  much  pleased  that  the  expUcation  I  sent 
you,  of  the  crooked  direction  of  lightning,  meets  with 
your  approbation. 

As  to  your  supposition  about  the  source  of  lightning, 
the  luminous  appearance  of  the  sea  in  the  night,  and 
the  similitude  between  the  friction  of  the  particles  of 
salt  and  water,  as  you  considered  them  in  their  original 
separate  state,  and  the  friction  of  the  globe  and  cus- 
hion, very  naturally  led  you  to  the  ocean,  as  the  grand 
source  of  lightning :  but  the  activity  of  lightning,  or 
the  electric  element,  and  the  fitness  of  water  to  conduct 
it,  together  with  the  experiments  you  mention  of  salt 
and  water,  seem  to  make  against  it,  and  to  prepare  the 
way  for  some  other  hypothesis.  Accordingly  you  pro- 
pose a  new  one,  which  is  very  curious,  and  not  so  liable, 
I  thinks  to  objections  as  the  former.    But  there  is  not 

as 
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Bs  yet,  I  believe,  a  sufHcient  variety  of  experiments  t« 
establish  any  theory,  though  this  seems  the  most  hope- 
ful of  any  I  have  heard  of. 

The  effect  which  the  discharge  of  your  four  glass  jar» 
had  upon  a  fine  wire,  tied  between  two  strips  of  glass, 
puts  me  in  mind  of  a  very  similar  one  of  lightning,  that 
I  observed  al  New-York,  October,  1 750,  a  few  days  after 
I  left  Philadelphia.  In  company  with  a  number  of 
gentlemen,  I  went  to  take  a  view  of  the  city  from  the 
Dutch  church  steeple,  in  which  is  a  clock  about  twenty 
or  twenty-five  feet  below  the  bell.  From  the  clock 
went  a  wire  through  two  floors,  to  the  clock-hammer 
near  the  bell,  the  holes  in  the  floor  for  the  wire  being 
perhaps  about  a  quarter  of  an  inch  diameter.  We  were 
told,  that  in  the  spring  of  1750,  the  lightning  struck 
the  clock  liammer,  and  descended  along  the  wire  to  the 
clock,  melting  in  its  way  several  spots  of  the  wire,  from 
three  to  nine  inches  long,  through  one-third  of  its  sub- 
stance, till  coming  within  a  few  feet  of  the  \owex  end) 
it  meited  the  wire  quite  through,  in  several  places,  so 
that  it  fell  down  in  several  pieces ;  which  spots  and 
pieces  we  saw.  When  it  got  to  the  end  of  the  wire,  it 
flew  off  to  the  hinge  of  a  door,  shattered  the  door,  and 
dissipated.  In  its  passage  through  the  holes  of  tiie 
floors  it  did  not  do  the  lea^t  damage,  which  evidencet 
that  wire  is  a  good  conductor  of  hghtning  (as  it  is  of 
electricity)  provided  it  be  substantial  enough,  and 
might,  in  this  case,  had  it  been  continued  to  the  earth, 
have  conducted  it  without  damaging  the  building,* 

Your 

•  The  wire  menlioiiud  in  iWa  iccount  »n  re-pl«cd  b;  ■  >mall  brow 

chain.     In  Ihe  summer  of  17C3,  the  lighlning  agoin  slnjck  tliM  itecplei 

■nd  from  lli«  clock-hBDuiici  new  ilie  bell,  il  punued  the  chtio  «i  it  lud 

bc(<M 
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Yoor  information  about  your  globe's  raising  the 
electric  fire  in  greater  quantities^  by  means  of  a  wire 
extended  from  the  cushion  to  the  earth,  will  enable  me, 
i  hope,  to  remedy  a  great  inconvenience  I  have  been 
under,  to  collect  the  fire  with  the  electrifying  glass  I 
use,  which  is  fixed  in  a  very  dry  room,  three  stories  from 
the  ground.  When  you  send  your  meteorological  ob- 
servations to  **♦♦,  I  hope  I  shall  have  the  pleasure  of 
seeing  them. 

I  am,  &c. 

J.B. 


Proposal  qf  an  Experiment  to  measure  the  Time  taken  up  by  an 
Electric  Spark,  in  moving  through  any  given  Space.  By  J.  A.^ 
Esq,  qf  New-York. 

lUad  at  the  Ro^al  Society,  Dec.  i6,  1756. 

IF  I  remember  right,  the  Royal  Society  made  one 
experiment  to  discover  the  velocity  of  the  electric  fire, 
hy  a  wire  of  about  four  miles  in  length,  supported  by 


"before  done  the  wire,  went  off  to  the  same  hinge,  and  again  shattered  th« 
aMDe  door.  In  its  passage  tbrongh  the  same  holes  of  the  same  floors,  it 
did  no  damage  to  -the  floors,  nor  to  the  building  during  the  whole  extent  of 
the  chain.  Bat  ihe  chain  itself  was  destroyed,  being  partly  scattered 
about  in  fragments  of  two  or  three  links  melted  and  stuck  together,  and 
partly  blown  up  or  reduced  to  smoke,  and  dissipated.  [See  an  account 
<of  the  same  effect  of  light  uing  on  a  wire  at  Newbury,  p.  311.]  The  stet- 
fie,  when  repained,  was  guarded  by  an  iron  conductor,  or  rod,  extending 
irom  the  foot  of  the  vane-spindle  down  the  outside  ot  the  building,  into  tht 
earth.  The  newspapers  have  mentionedy  that  in  1765,  the  lightning  fell  a 
third  time  on  the  same  steeple,  and  was  safely  conducted  by  the  rod ;  but 
4km  partiovlart  are  not  come  to  hand. 

^  Jamtt  Alexander*    Editor^ 
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silk,  and  by  turning  it  forwards  and  backwards  in  a 
field,  so  that  the  beginning  and  end  of  the  wire  were  at 
only  the  distance  of  two  people,  the  one  holding  the 
Lcyden  bottle  and  the  beginning  of  the  wire,  and  the 
otbc T  holding  the  end  of  the  wire  and  touching  the 
rino;  of  the  botde ;  but  by  this  experiment  no  discovery 
was  made,  except  that  the  velocity  was  extremely 
quick. 

As  water  is  a  conductor  as  well  as  metals,  it  is  to  be 
coiisitlered  whether  the  velocity  of  the  electric  fire 
might  not  be  discovered  by  means  of  water ;  whether  a 
river,  or  lake,  or  sea,  may  not  be  made  part  of  the  cir- 
cuit through  which  the  electric  iire  passes?  instead  of 
the  circuit  all  of  wire,  as  in  the  above  experiment. 

Whether  in  a  river,  lake,  or  sea,  the  electric  fire  will 
not  dissipate  and  not  return  to  the  bottle  F  or,  will  it 
proceed  in  strait  lines  through  the  water  the  shortest 
courses  possible  back  to  the  bottle  ? 

li'  the  last,  then  suppose  one  brook  that  falls  into 
Delaware  doth  head  very  near  to  a  brook  that  falls  intti 
Schuylkil,  and  let  a  wire  be  stretched  and  supported  as 
beibre,  from  the  bead  of  the  one  brook  to  the  head  of 
the  other,  and  let  the  one  end  communicate  with  the 
water,  and  let  one  person  stand  in  the  otlier  brook, 
holding  the  Leyden  bottle,  and  let  another  person  hold 
that  end  of  the  wire  not  in  the  water,  and  touch  the 
ring  of  the  bottle. — If  the  electric  fire  will  go  as  in  the 
last  question,  then  will  it  go  down  the  one  brook  to 
Delaware  or  Schuylkill,  and  down  one  of  them  to  their 
meeting,  and  up  the  other  and  the  other  brook ;  the 
time  of  its  doing  tliis  may  possibly  be  observable,  and 
the  i'urtlier  upwards  the  brooks  are  chosen,  the  more 
observable  it  would  be. 

Should 


ELECTRICITY.  SSQ 

Should  this  he  not  observabTe^  then  suppose  the  two 
brooks  falling  into  Sasquehana  and  Delaware^  and  pro- 
ceeding as  before,  the  electric  fire  may,  by  that  means, 
make  a  circuit  round  the  North  Cape  of  Virginia,  and 
go  many  hundreds  of  miles,  and  in  doing  that,  it  would 
•eem  it  must  take  some  observable  time. 

If  still  no  observable  time  is  found  in  that  experi- 
ment, then  suppose  the  brooks  falling  the  one  into  the 
Ohio,  and  the  other  into  Sasquehana,  or  Potomack,  in 
that  the  electric  fire  would  have  a  circuit  of  some  thou- 
sands of  miles  to  go  down  Ohio  to  Mississippi,  to  the 
^ay  of  Mexico,  round  Florida,  and  round  the  South 
Cape  of  Virginia;  which,  I  think,  would  give  som^ 
observable  time,  and  discover  exactly  the  velocity. 

But  if  the  electric  fire  dissipates,  or  weakens  in  the 
water,  as  I  fear  it  does,  these  experiments  will  not  an- 
•wer* 


Answer  to  the  foregoing. 

Read  at  the  Royal  Society^  Dec.  25,  1756. 

SUPPOSE  a  tube  of  any  length  open  at  both  ends, 
imd  containing  a  moveable  wire  of  just  the  same  length, 
that  fills  its  bore.  If  I  attempt  to  introduce  the  end  of 
another  wire  into  the  same  tube,  it  must  be  done  by 
pushing  forward  the  wire  it  already  contains ;  and  the 
instant  I  press  and  move  one  end  of  that  wire,  the  other 
end  is  also  moved ;  and  in  introducing  one  inch  of  the 
lame  wire,  I  extrude,  at  the  same  time,  an  inch  of  the 
first,  from  the  other  end  of  the  tube. 

If  the  tube  be  filled  with  water,  and  I  inject  an  addi^ 
tional  inch  of  water  at  one  end,  I  force  out  an  equal 
quantity  at  the  other,  in  the  very  same  instant. 

TQL.  u  2  k  And 
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And  the  water  forced  out  at  one  end  oflhe  tubeisnol 
the  very  same  water  that  was  forced  in  at  the  otherend 
Kt  l)ie  same  lioic,  it  was  only  in  motion  nt  the  same  time. 

Tile  long  nirc,  made  use  of  in  the  experiment  to  di> 
rover  tlie  velocity  of  the  electric  fluid,  is  itself  filled 
H  itli  nhal  we  call  its  natural  quantity  of  that  fluid,  be- 
fore the  hook  of  the  Leydcn  bottle  is  iipplied  to  one 
end  of  it, 

The  outside  of  the  bottle  being  at  the  time  of  sihA 
-appUcation  in  contact  with  the  other  end  of  the  wir^ 
the  whole  quantity  of  electric  flnid  contained  in  the 
wire  is,  probably,  put  in  motion  aloncc. 

For  at  the  instant  the  hook,  connected  with  the  inside 
of  the  bottle,  gives  out;  the  coating,  or  outside  of  the 
bottle,  droKs  in  n  portion  of  that  lluid. 

If  such  loDg  wire  contains  precisely  the  quantity  that 
the  outside  of  the  bottle  demands,  the  whole  will  moTe 
out  of  the  wire  to  the  outside  of  tlje  bottle,  and  the  over 
quantity  which  the  inside  of  the  bottle  contained,  being 
exactly  equal,  will  flow  into  the  wire,  and  remain  tliere, 
in  the  place  of  the  quantity  the  wire  had  just  parted 
with  to  the  outside  of  the  bottle. 

But  if  the  wire  be  so  long  as  that  one-tenth  (suppose) 
of  its  natural  quantity  is  sufhcient  to  supply  what  the 
outside  of  the  bottle  demands,  in  such  case  the  outside 
will  only  receive  what  is  contained  in  one-tenth  of  the 
wire's  Ieng,tl>,  from  the  end  next  to  it ;  though  the 
whole  will  move  so  as  to  make  room  at  the  other  end 
for  an  equal  quantity  issuing,  nt  the  stune  time,  from  the 
inside  of  the  bottle. 

So  thai  this  experunent  only  shews  the  extreme  fari- 
lliy  with  which  the  electric  fluid  moves  in  metal;  it  can 
never  determine  the  velocity. 

And. 
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And^  therefore,  the  proposed  experiment  (though 
well  imagined,  and  very  ingenious)  of  sending  the  spark 
round  through  a  vast  lengtli  of  space,  by  the  waters  of 
Susquehannah,  or  Potowmack,  and  Ohio,  would  not 
afford  tlie  satisfaction  desired,  though  we  could  be  sure 
that  the  motion  of  the  electric  fluid  would  be  in  that 
tract,  and  not  under  ground  in  the  wet  earth  by  the 
shortest  way. 

B.  FRANKLIN. 


FBOM    MR.    KINNERSLEY   TO    B.    FRANKLIN,    ESQ. 

Experiments  an  boiling  Water,  and  Glass  heated  by  boiling  Water, 
^^Doctrine  qf  Repulsion  in  electrised  Bodies  doubted, — Eleclri- 
city  of  the  Atmospliere  at  different  Heights, ^Electrical  Horse- 
race,— Electrical  Thermometer. — In  zvliat  Cases  tlie  electrical 
Fire  produces  Heat, — Wire  lengtliened  by  Electricity. — Good 
Effect  of  a  Rod  on  the  House  of  Mr,  West,  of  Philadelphia, 

Sir,  Philadelphia,  March  12,  1761. 

HAVING  lately  made  the  following  experiments,  I 
Yery  chearfuUy  communicate  them,  in  hopes  of  giving 
you  some  degree  of  pleasure,  and  exciting  you  to  fur- 
ther explore  your  favorite,  but  not  quite  exhausted 
subject,  electricity, 

I  placed  myself  on  an  electric  stand,  and,  being  well 
electrised,  threw  my  hat  to  an  unelectrised  person,  at  a 
considerable  distance,  on  another  stand,  and  found  that 
the  hat  carried  some  of  the  electricity  with  it ;  for,  upon 
going  immediately  to  the  person  who  received  it,  and 
holding  a  flaxen  thread  near  him,  I  perceived  he  was 
electrised  suflSciently  to  attract  the  thread. 

2  K  2  I  then 
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I  tlu'ii  suspended^  by  silk^  a  broad  plate  of  metalj  and 
tlcctiiscd  some  boiling  water  under  it  at  about  four  feet 
dihtanre^  expecting  that  the  vapour^  which  ascended 
pl(  ntifully  to  the  plate^  would^  upon  the  principle  of 
the.  foregoing  experiment,  carry  up  some  of  the  elec- 
tricity with  it;  but  was  at  length  fully  convinced,  by 
seviMiil  repeated  trials,  that  it  left  all  its  share  thereof 
brhiud.  This  I  know  not  how  to  account  for;  but 
docs  it  not  seem  to  corroborate  your  hypothesis.  That 
tlie  vapours  of  which  the  clouds  are  formed,  leave  their 
sliarc  of  electricity  behind,  in  the  common  stock,  and 
ascend  in  the  negative  state? 

I  put  boiling  water  into  a  coated  Florence  flask,  and 
found  that  the  heat  so  enlarged  the  pores  of  the  glass, 
that  it  could  not  be  charged.  The  electricity  passed 
through  as  readily,  to  all  appearance,  as  through  metal; 
the  charge  of  a  three-pint  bottle  went  freely  through, 
without  injuring  the  flask  in  the  least.  When  it  be- 
came almost  cold,  I  could  charge  it  as  usual.  Would 
not  this  experiment  convince  the  Abbe  NoUet  of  his 
rc» regions  mistake?  For  while  the  electricity  weiit fairly 
l]  I  rough  the  ghiss,  as  he  contends  it  always  doesj  the 
glass  could  not  be  charged  at  ail. 

I  took  a  slender  piece  of  cedar,  about  eighteen  inches 
long,  fixed  a  brass  cap  in  the  middle,  thrust  a  pin  ho- 
rizontally and  at  right  angles,  through  each  end  (tlie 
points  in  contrary  directions)  and  hung  it,  nicely  ba- 
lanced, like  the  needle  of  a  compass,  on  a  pin^  about 
six  inches  long,  fixed  in  the  centre  of  an  electric  stand. 
'J'heii,  electrising  the  stand,  I  had  the  pleasure  of  seeing 
what  1  expected;  the  wooden  needle  turned  round, 
carrying  the  pins  with  their  heads  foremost.  I  then 
tl(  I  trised  the  stand  negatively,  expecting  die  needle  to 

turn 
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turn  the  contrary  way,  hut  was  extremely  disappointed, 
for  it  went  still  tlie  same  way  as  before.  When  the 
stand  was  electrised  positively,  I  suppose  that  the  natu* 
ral  quantity  of  electricity  in  the  air  being  increased  on 
one  side,  by  what  issued  from  the  points,  the  needle 
was  attracted  by  the  lesser  quantity  on  the  other  side. 
When  electrised  negatively,  I  suppose  that  the  natural 
quantity  of  electricity  in  the  air  was  diminished  near 
the  points ;  in  consequence  whereof,  the  equilibrium 
being  destroyed,  the  needle  was  attracted  by  the  greater 
quantity  on  the  opposite  side. 

The  doctrine  of  repulsion,  in  electrised  bodies,  I  be-* 
gin  to  be  somewhat  doubtful  of.  I  thhik  all  the  pheno- 
mena on  which  it  is  founded,  may  be  well  enough  ac- 
counted for  without  it.  Will  not  cork  balls,  electrised 
negatively,  separate  as  far  as  when  electrised  positively? 
And  may  not  their  separation  in  both  cases  be  ac- 
counted for  upon  the  same  principle,  namely,  the  mu- 
tual attraction  of  the  natural  quantity  in  the  air,  and 
that  which  is  denser  or  rarer  in  the  cork  balls?  it  being 
one  of  the  established  laws  of  this  fluid,  that  quantities 
Df  different  densities  shall  mutually  attract  each  other, 
in  order  to  restore  the  equilibrium. 

I  can  see  no  reason  to  conclude  that  the  air  has  not 
Its  share  of  the  common  stock  of  electricity,  as  well  as 
glass,  and  perhaps,  all  other  electrics  per  se.  For  though 
the  air  will  admit  bodies  to  be  electrised  in  it  either  po- 
sitively or  negatively,  and  will  not  readily  carry  off  the 
redundancy  in  the  one  case,  or  supply  the  deficiency  in 
the  other,  yet  let  a  person  in  the  negative  state,  out  of 
doors  in  the  dark,  when  the  air  is  dry,  hold,  with  his 
ann  extended,  a  long  sharp  nee<lle,  pointing  upwards, 
and  he  will  soon  be  convinced  that  electricity  may  be 

£  K  3  drawn 


334       PAPERS  ON   PHIlOSOPHIf  AL  SUBJECTS. 

drawn  out  of  the  air;  not  very  plentifuOv,  for,  beiBg  t 
bad  conductor,  it  seems  loth  to  port  witli  it,  bnt  yet 
some  « ill  evidently  be  collected.  The  air  near  the  per- 
son's body,  having  less  than  its  natttrnl  (juantity,  wUl 
have  none  to  spaie;  bnt,  his  ann  being  extended,  u 
above,  some  will  be  collected  from  the  remoter  aj^ 
and  will  appear  luminona,  as  it  converges  to  the  polst 
of  the  needle. 

Let  a  person  electrised  negatively  present  the  p(MBl' 
of  a  needle,  horizontally,  to  a  cork  ball,  suspendc'd  hj 
eilk,  and  the  ball  will  be  atti-acted  towaids  the  jioiat, 
till  it  has  parted  with  so  much  of  its  natural  <)uanrity  of 
electricity  as  to  lie  in  the  negative  state  in  the  same  de- 
gree with  the  person  who  holds  the  needle;  then  it  wifl 
recede  from  tlje  point,  being,  as  I  euppose,  attracted 
the  contrary  way  by  the  electricity  of  greater  density 
in  the  air  behind  it.  But,  as  this  opinion  seems  to  de- 
viate fiom  electrical  orlbodo.\y,  1  should  be  glnd  tqr 
sec  these  phenomena  better  accounted  for  by  your  su- 
perior and  more  penetrating  genius. 

Whether  the  electricity  in  the  air,  in  clear  dry  wea- 
ther, be  of  the  same  density  at  the  height  of  two  or 
three  hundred  yards,  as  near  the  surface  of  the  earth, 
may  be  satisfactorily  determined  by  your  old  experi- 
ment of  the  kite.  The  tw  ine  should  have  throughout 
a  very  small  wire  in  it,  and  the  ends  of  the  wire,  where 
the  several  lengths  are  united,  ought  to  be  tied  down 
with  a  waxed  llircad,  to  prevent  their  acting  in  the 
raamier  cf  points.  I  have  uied  the  experiment  twice, 
when  the  air  was  as  dry  as  we  ever  have  it,  and  so  clear 
that  not  a  cloud  could  bo  seen,  end  found  the  twine 
each  time  in  a  small  degree  electrised  positively.  The 
kite  had  tliree  metalline  points  fiiicd  to  it:  one  on  the 

topj 
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top,  and  one  on  each  side.  That  the  twine  was  elec- 
trised, appeared  by  the  separating  of  two  small  cork 
balls,  suspended  on  the  twine  by  fine  flaxen  threads, 
just  above  where  the  silk  was  tied  to  it,  and  sheltered 
from  the  wind.  That  the  twine  was  electrised  posi- 
tively, was  proved,  by  applying  to  it  the  wire  of  a 
charged  bottle,  which  caused  the  balls  to  separate  fur- 
ther, without  first  coming  nearer  together.  This  expe- 
riment showed,  that  the  electricity  in  the  air,  at  those 
times,  was  denser  above  than  below.  But  that  cannot 
be  always  the  case;  for  you  know  we  have  frequently 
found  the  thunder-clouds  in  the  negative  state,  attract- 
ing  electricity  from  the  earth ;  which  state,  it  is  proba- 
ble, they  are  always  in  when  first  formed,  and  till  they 
have  received  a  sufficient  supply.  How  they  come  af- 
terwards, towards  the  latter  end  of  the  gust,  to  be  in 
the  positive  state,  which  is  sometimes  the  case,  is  a  sub- 
ject for  further  enquiry. 

After  the  above  experiments  with  the  wooden  needle, 
I  formed  a  cross,  of  two  pieces  of  wood,  of  equal  length, 
intersecting  each  other  at  right  angles  in  the  middle, 
hung  it  horizontally  upon  a  central  pin,  and  set  a  light 
horse  with  his  rider,  upon  each  extremity;  whereupon, 
the  whole  being  nicely  balanced,  and  each  courser 
urged  on  by  an  electrised  point  of  a  pair  of  spurs,  I  was 
entertained  with  an  electrical  horse-race. 

1  have  contrived  an  electrical  air  thermometer,  and 
made  several  experiments  with  it,  that  have  afforded 
me  much  satisfaction  and  pleasure.  It  is  extremely 
•ensible  of  any  alteration  in  the  state  of  the  included 
air,  and  fully  determines  that  controverted  point.  Whe- 
ther there  be  any  heat  in  the  electric  fire  ?  By  the  en- 
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closed  draught,  and  the  following  description,  you  will 
readily  ivpprehend  the  construction  of  it.  (See  Plate  II.) 
A  B  is  a  glass  tube,  about  eleven  inches  long,  and 
one  inch  diameter  in  the  bore.    It  has  a  brass  ferrule  ce- 
DK  ntcd  on  each  end,  with  a  top  and  bottom  part,  C  and 
D,  to  be  screwed  on,  air-tight,  and  taken  off  at  pleasure. 
In  the  centre  of  the  bottom  part  I),  is  a  male  screw, 
whieh  goes  into  a  br  ss  nut,  in  the  mahoganj  pedes^ 
tal  E.    The  wir.-  .  V  aufl  G  are  for  the  electric  fire  to 
pass  through,  ilaning  from  one  to  the  other.    The  wire 
G  extcr  I.-:  ihiough  the  pedestal  to  H,  and  may  be 
raised  and  lowered  by  means  of  a  male  screw  on  it 
The  wire  F  may  be  taken  out,  and  the  hook  I  be 
screwed  into  its  place.     K  is  a  glass  tube,  with  a  small 
bore,  open  at  both  ends,  cemented  in  the  brass  tube  L, 
which  screws  into  the  top  part  C.    The  lower  end  of 
the  tube  K  is  immersed  in  water,  coloured  with  cochi- 
neal, at  the  bottom  of  the  tube  A  B.    (I  used,  at  first, 
coloured  spirits  of  wine,  but  in  one  experiment  I  made, 
it  took  fire.)     On  the  top  of  the  tube  K  is  cemented, 
for  ornament,  a  brass  ferrule,  with  a  head  screwed  on  it, 
which  has  a  small  air-hole  through  its  side,  at  a.    The 
wire  bj  is  a  small  round  spring,  that  embraces  the  tube 
K,  so  as  to  stay  wherever  it  is  placed.    The  weight  M 
is  to  keep  strait  whatever  may  be  suspended  in  the  tub^ 
A  B,  on  the  hook  I.    Air  must  be  blown  through  the 
tube  K,  into  the  tube  A  B,  till  enough  is  intruded  to 
raise,  by  its  elastic  force,  a  column  of  the  coloured  wa^ 
tcr  in  the  tube  K,  up  to  f,  or  thereabouts;  and  then, 
the  gage-wire  b,  being  slipt  down  to  the  top  of  the  co« 
lunm,  the  tliermometer  is  ready  for  use. 

1  set  the  thermometer  on  an  electric  stand,  with  the 
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chain  N  fixed  to  the  prime  conductor^  and  kept  it  well 
electrised  a  considerable  time;  but  this  produced  no 
sensible  effect ;  which  shews,  that  the  electric  fire,  when 
in  a  state  of  rest,  has  no  more  heat  than  the  air,  and 
other  matter  wherein  it  resides. 

When  the  wires  F  and  G  are  in  contact,  a  large 
charge  of  electricity  sent  through  them,  even  that  of 
my  case  of  five  and  thirty  bottles,  containing  above 
thirty  square  feet  of  coated  glass,  will  produce  no  rare- 
faction of  the  air  included  in  the  tube  A  B ;  which 
ihows  that  the  wires  are  not  heated  by  the  fire's  passing 
tlirough  them. 

When  the  wires  are  about  two  inches  apart,  the  charge 
of  a  three  pint  bottle,  darting  from  one  to  the  other,, 
rarefies  the  air  very  evidently ;  which  shows,  I  think, 
that  the  electric  fire  must  produce  heat  in  itself,  as  well 
as  in  the  air,  by  its  rapid  motion. 

The  charge  of  one  of  my  glass  jars  (which  will  con- 
tain about  five  gallons  and  a  half,  wine  measure)  darting 
from  wire  to  wire,  will,  by  the  disturbance  it  gives  the 
air,  repelling  it  in  all  directions,  raise  the  column  in  the 
tube  K,  up  to  d,  or  thereabouts;  and  the  charge  of  the 
above-mentioned  case  of  bottles  will  raise  it  to  the  top 
of  the  tube.  Upon  the  air's  coalescing,  the  column^  by 
its  gravity,  instantly  subsides,  till  it  is  in  equilibrio  with 
the  rarefied  air ;  it  then  gradually  descends  as  the  air 
cools,  and  settles  where  it  stood  before.  By  carefully 
observing  at  what  height  above  the  gage-wire  by  the 
descending  column  first  stops,  the  degi^e  of  rarefactioa 
is  discovered,  which,  in  gieat  explosions,  is  very  con- 
Kiderable. 

1  hung  in  the  thermometer,  successively,  a  strip  of 
lyet  writing  paper,  a  wet  flaxen  and  woollen  thread,  a 

blade 
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bhulc  of  green  grass^  a  filament  of  green  wood^  a  fine 
silver  thready  a  very  small  brass  wire^  and  a  strip  of  gilt 
])aper ;  and  found  that  the  charge  of  the  above-men- 
tioned glass  jar^  passing  through  each  of  these^  especi- 
ally the  last^  produced  heat  enough  to  rarefy  the  air 
very  ])erceptibly. 

1  tlieii  suspended^  out  of  the  thermometer,  a  piece  of 
small  harpsichord  wire,  about  twenty-four  inches  long, 
witli  a  pound  weight  at  the  lower  end,  and  sent  the 
charge  of  the  case  of  five  and  thirty  bottles  tlirough  it, 
whereby  I  discovered  a  new  method  of  wire-drawing. 
Tlie  wire  was  red  hot  the  whole  length,  well  annealed, 
and   above  an  inch  longer  than  before.     A  second 
charge  melted  it;  it  parted  near  the  middle,  and  mea- 
sured, when  the  ends  were  put  together,  four  inches 
longer  than  at  first.    This  experiment,  I  remember, 
you  proposed  to  me  before  you  left  Philadelphia;  but 
I  in  ver  tried  it  till  now.    That  I  might  have  no  doubt 
of  the  wire's  being  hot  as  well  as  red,  I  repeated  the 
experiment  on  another  piece  of  the  same  wire,  encom- 
passed with  a  goose-quill,  filled  with  loose  grains  of 
gun-powder;  which  took  fire  as  readily  as  if  it  had 
been  touched  with  a  red  hot  poker.    Also  tinder,  tied 
to  another  piece  of  the  wire,  kindled  by  it.    I  tried  a 
wire  ahout  three  times  as  big,  but  could  produce  no 
sueli  effects  with  that. 

J  Fence  it  appears  that  the  electric  fire,  though  it  has 
no  sensible  heat  when  in  a  state  of  rest,  will,  by  its  vio- 
lent motion,  and  the  resistance  it  meets  with,  produce 
beat  in  other  bodies  when  passing  through  them,  pro- 
vided they  be  small  enough.  A  large  quantity  will 
pass  through  a  large  wire,  without  producing  any  sensi- 
ble heat ;  when  the  same  quantity  passing  through  ft 
5  very 
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▼cry  sinall  one,  being  there  confined  to  a  narrower  pas- 
sage^ the  particles  crowding  closer  together,  and  meet- 
ing with  greater  resistance,  will  make  it  red  hot,  and 
even  melt  it. 

Hence  Hghtning  does  not  melt  metal  by  a  cold  fusion^ 
as  we  formerly  supposed ;  but,  when  it  passes  through 
the  blade  of  a  sword,  if  the  quantity  be  not  very  great, 
it  may  heat  the  point  so  as  to  melt  it,  while  the  broad- 
est and  thickest  part  may  not  be  sensibly  warmer  than 
before. 

And  when  trees  or  houses  are  set  on  fire  by  the 
dreadful  quantity  which  a  cloud,  or  the  earth,  some- 
times discharges,  must  not  the  heat,  by  which  the  wood 
is  first  kindled,  be  generated  by  the  lightning's  violent 
motion,  through  the  resisting  combustible  matter? 

If  lightning,  by  its  rapid  motion,  produces  heat  in 
itself;  as  well  as  in  other  bodies  (and  that  it  does  I 
think  is  evident  from  some  of  the  foregoing  experi- 
ments made  with  the  thermometer)  then  its  sometimes 
singeing  the  hair  of  animals  killed  by  it,  may  easily  be 
accounted  for.  And  the  reason  of  its  not  always  doing 
so,  may,  perhaps,  be  this:  The  quantity,  though  suffi- 
cient to  kill  a  large  animal,  may  sometimes  not  be  great 
enough,  or  not  have  met  with  resistance  enough,  to  be- 
come, by  its  motion,  burning  hot. 

We  find  that  dwelling-houses,  struck  with  lightning, 
are  seldom  set  on  fire  by  it ;  but  when  it  passes  through 
bams,  with  hay  or  straw  in  them,  or  store-houses,  con- 
taining large  quantities  of  hemp,  or  such  like  matter, 
they  seldom,  if  ever,  escape  a  conflagration;  which 
may,  perhaps,  be  owing  to  such  combustibles  being  apt 
to  kindle  with  a  less  degree  of  heat  than  is  necessary 

to  kindle  wood. 

We 
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A^^e  had  four  houses  ia  this  city^  and  a  vessel  at  one 
of  the  wliarfsy  struck  and  damaged  by  lightning  last 
summer.  One  of  the  houses  was  struck  twice  in  the 
same  storm.  But  I  have  the  pleasure  to  inform  you, 
that  your  method  of  preventing  such  terrible  disasters, 
has,  by  a  fact  which  had  like  to  have  escaped  our  know- 
ledge, given  a  very  convincing  proof  of  its  great  utility, 
and  is  now  in  higher  repute  with  us  than  ever. 

Hearing,  a  few  days  ago,  that  Mr.  William  West, 
merchant  in  this  city,  suspected  that  the  lightning  in 
one  of  the  thunder-storms  last  summer  had  passed 
through  the  iron  conductor,  which  he  had  provided  for 
the  security  of  his  house;  I  waited  on  him,  to  enqnire 
what  ground  he  might  have  for  such  suspicion.  Mr. 
"VW'st  informed  me,  that  his  family  and  neighboura 
were  all  stunned  with  a  very  terrible  explosion,  and 
that  the  flash  and  crack  were  seen  and  heard  at  the 
same  instant.  Whence  he  concluded,  that  the  light- 
ning uuist  have  been  very  near,  and,  as  no  house  in  the 
neighbourhood  had  suffered  by  it,  that  it  must  have 
]>ass>('d  through  his  conductor.  Mr.  White,  bis  clerk, 
told  me  that  he  was  sitting,  at  the  time,  by  a  window, 
about  two  feet  distant  from  the  conductor,  leaning 
against  the  brick  wall  with  which  it  was  in  contact; 
and  tliat  he  felt  a  smart  sensation,  like  an  electric 
shock,  in  that  part  of  his  body  which  touched  tlie  wall, 
Mr.  V\^est  further  informed  me,  that  a  person  of  un- 
doubted veracity  assured  him,  that,  being  in  the  door 
ol'  an  opposite  house,  on  the  other  side  of  Water-street 
(which  you  know  is  but  narrow)  he  saw  the  lightning 
flittiised  over  the  pavement,  which  was  then  very  wet 
with  rain,  to  the  distance  of  two  or  three  yards  from 
the  foot  of  the  conductor;  and  that  another  person  of 

very 
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Tery  good  credit  told  him^  that  he  being  a  few  doora 
off  on  the  other  side  of  the  street,  saw  the  lightning 
above,  darting  in  such  direction  that  it  appeared  to  him 
to  be  directly  over  that  pointed  rod. 

Upon  receiving  this  information,  and  being  desirous 
of  further  satisfaction,  there  being  no  traces  of  the 
lightning  to  be  discovered  in  the  conductor,  as  far  as 
we  could  examine  it  below,  I  proposed  to  Mr.  West 
our  going  to  the  top  of  the  house,  to  examine  the 
pointed  rod,  assuring  him,  that  if  the  lightning  had 
passed  through  it,  the  point  must  have  been  melted ; 
and,  to  our  great  satisfaction,  we  found  it  so.     This 
iron  rod  extended  in  height  about  nine  feet  and  a  half 
above  a  stack   of  chimneys  to  which   it   was   fixe4 
(though  I  suppose  three  or  four  feet  would  have  been 
sufficient.)    It  was  somewhat  more  than  half  an  inch 
diameter  in  the  thickest  part,  and  tapering  to  the  uppei 
end.    Tlue  conductor,  from  the  lower  end  of  it  to  the 
earth,  consisted  of  square  iron  nail-rods,  not  much 
above  a  quarter  of  an  inch  thick,  connected  together 
by  interlinking  joints.    It  extended  down  the  cedar 
roof  to  the  eaves,  and  from  thence  down  the  wall  oi*the 
bouse,  fpur  story  and  a  half,  to  the  pavement  in  Water- 
street,  being  fastened  to  the  wall,  in  several  places,  by 
small  iron  hooks.     The  lower  end  was  fixed  to  a  ring, 
in  the  top  of  an  iron  stake  that  was  drove  about  four  or 
five  feet  into  the  ground. 

The  above-mentioned  iron  rod  had  a  hole  in  the  top 
of  it,  about  two  inches  deep,  wherein  was  inserted  a 
brass  wire,  about  two  lines  thick,  and,  when  first  put 
tlierc,  about  ten  inches  long,  terminating  in  a  very  acute 
point;  but  now  its  whole  length  was  no  more  than  se- 
ven 
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May  it  extend  to  the  latest  posterity  of  mankind,  and 
make  the  name  of  FRANKLIN,  Uke  that  of  NEW- 
TON, immortaL 

« 

I  am.  Sir,  with  sincere  respect. 
Your  most  obedient  and  most  humble  servant, 

EBEN.  KINNERSLEY. 


TO    MR.    KINNERSLEY. 

•Aiurcccr  to  some  of  the  foregoing  Subjects. — Hoxv  long  tlie  Lnjden 
Bottle  may  be  kept  diarged. — Heated  Glass  rendered  permeable 
by  the  electric  Fluid. — Electrical  Attraction  and  Repulsion.'-^ 
Reply  to  other  Subjects  in  the  preceding  Paper. — Ntunerouf 
IVays  qf  kindling  Fire. — Explosion  of  IVaicr. — Knobs  and 
Points. 

Sir,  London,  Feb.  20,  17G2. 

I  RECEIVED  your  ingenious  letter  of  the  l£th  of 
March  last,  and  thank  you  cordially  for  the  account 
you  give  me  of  the  new  experimenls  you  have  lately 
made  in  electricity. — It  is  a  subject  that  still  affords  me 
pleasure,  though  of  late  I  have  not  much  attended  to  it. 

Your  second  experiment,  in  which  you  attempted, 
without  success,  to  communicate  positive  electricity. by 
vapour  ascending  from  electrised  water,  reminds  me  of 
one  I  formerly  made,  to  try  if  negative  electricity 
might  be  produced  by  evaporation  only.  I  placed  a 
large  heated  brass  plate,  containing  four  or  five  square 
feet  on  an  electric  stand ;  a  rod  of  metal,  about  four 
feet  long,  with  a  bullet  at  its  end,  extended  from  the 
plate  horizontally.     A  light  lock  of  cotton,  suspended 
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a  fine  thread  from  the  cieling^  hung  opposite  to,  and 
A\  ithin  aa  inch  of  the  bullet.  I  then  sprinkled  the  heal- 
ed plate  with  water^  which  arose  fast  from  it  in  vapour. 
If  vapour  should  be  disposed  to  carry  off  the  electrical, 
as  it  does  the  common  fire  from  bodies,  I  expected  the 
plate  would,  by  losing  some  of  its  natural  quantity,  be- 
come negatively  electrised.  But  I  could  not  perceive, 
bv  any  motion  in  the  cotton,  that  it  was  at  all  affected: 
nor  by  any  separation  of  small  cork-balls  suspended 
from  the  plate,  could  it  be  obser\'ed  that  the  plate  was 
in  any  manner  electrified. 

Mr.  Canton  here  has  also  found,  that  two  tea-cupg, 
set  on  electric  stands,  and  filled,  one  with  boiling,  the 
other  with  cold  water,  and  equally  electrified,  continued 
ecpialiy  so,  notwithstanding  the  plentiful  evaporatioa 
from  the  hot  water.  Your  experiment  and  his  agree* 
ing,  show  another  remarkable  difference  between  elec- 
tric and  common  fire.  For  the  latter  quits  most  readily 
the  body  that  contains  it,  where  water,  or  any  other 
fluid,  is  evaporating  from  the  surface  of  that  body,  and 
escapes  with  the  vapour.  Hence  the  method,  long  in 
use  in  the  east,  of  cooling  liquors,  by  wrapping  the  bot* 
tics  round  with  a  wet  cloth,  and  exposing  them  to  the 
winxl.  Dr.  CuUen,  of  Edinburgh,  has  given  some  expe* 
rinients  of  cooling  by  evaporation  ;  and  I  was  present 
at  one  made  by  Dr.  Hadley,  then  professor  of  chemistry 
at  Cambridge,  when,  by  repeatedly  wetting  the  ball  of 
a  tliermomcter  with  spirit,  and  quickening  the  evapora- 
tion by  the  blast  of  a  bellows,  the  mercury  fell  from  65, 
the  state  of  warmth  in  the  common  air,  to  7,  which  is 
*2'2  degrees  below  freezing ;  and,  accordingly,  from  some 
water  mixed  with  the  spirit,  or  from  the  breath  of  the 
absistants,  or  both,  ic^  gathered  in  smfdl  spicula  round 
2  the 
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the  ball,  to  the  thickness  of  near  a  quarter  of  an  inch. 
To  such  a  degree  did  the  mercury  lose  the  fire  it  before 
contained,  which,  as  I  imagine,  took  the  opportunity  of 
escaping,  in  company  with  the  evaporating  particles  of 
the  spirit,  by  adhering  to  those  particles. 

Your  experiment  of  the  Florence  flask,  and  boiling 
water,  is  very  curious.  I  have  repeated  it,  and  found 
it  to  succeed  as  you  describe  it,  in  two  flasks  out  of 
three.  The  third  would  not  charge  when  filled  with 
cither  hot  or  cold  water.  I  repeated  it,  because  I  re- 
membered I  had  once  attempted  to  make  an  electric 
bottle  of  a  Florence  flask,  filled  with  cold  water,  but 
could  not  charge  it  at  all ;  which  I  then  imputed  to  some 
imperceptible  cracks  in  the  small,  extremely  thin  bub- 
bles, of  which  that  glass  is  full,  and  I  concluded  none  of 
that  kind  would  do.  But  you  have  shown  me  my  mis- 
take.— Mr.  Wilson  had  formerly  acquainted  us,  that 
red  hot  glass  would  conduct  electricity ;  but  that  so 
small  a  degree  of  heat,  as  that  communicated  bj'  boiling 
water,  would  so  open  the  pores  of  extremely  thin  glass, 
as  to  suflfer  the  electric  fluid  freely  to  pass,  was  not  be- 
fore known.  Some  experiments  similar  to  yours,  have^ 
however,  been  made  here,  before  the  receipt  of  your 
letter,  of  which  1  shall  now  give  you  an  account. 

I  formerly  had  an  opinion  that  a  Leyden  bottle, 
charged  and  then  sealed  hermetically,  might  retain  its 
electricity  for  ever ;  but  having  afterwards  some  suspi- 
cion that  possibly  that  subtle  fluid  might,  by  slow  im- 
perceptible degrees,  soak  through  the  glass,  and  in 
time  escape,  I  requested  some  of  my  friends,  who  had 
conveniences  for  doing  it,  to  make  trial,  whether,  after 
some  months,  the  charge  of  a  bottle  so  sealed  would  be 
sensibly  diminished.    Being  at  Birmingham,  in  Sep  tern- 

VOL.  I.  2  1,  ber, 
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berj  17C0,  Mr.  Bolton  of  tUat  place  opened  a  botlle  that 
had  been  charged,  and  its  long  tube  neck.  lieniitlicsSj 
scaled  in  tlic  Jtmunrj*  preceding.  On  breaking  offtUe 
end  of  ihe  neck,  and  introducing  a  wire  inlo  it,  we 
found  it  possessed  yf  «  considerable  quantity  of  electri- 
city, which  was  discharged  by  a  snap  and  spark.  Tlii» 
boliie  had  lain  near  seven  months  on  a  shelf,  io  a  closet, 
in  contact  with  bodies  that  would  undoubtedly  ha« 
carried  off  all  its  electricity,  if  it  could  have  come  rea- 
dily itirough  the  glass.  Yet  as  the  quantity  nianifestoi 
by  the  discharge  was  not  apparently  so  great  as  might 
have  been  expected  from  a  bottle  of  tliat  size  wifl 
charged,  some  doubt  remained  wheiher  part  bad  escap- 
ed while  ihe  neck  was  sealing,  or  had  since,  by  degrees, 
soaked  through  the  glass.  But  an  experiment  of  Mr. 
Canton's,  in  which  such  a  bottle  was  kept  under  water  a 
week,  without  having  its  electricity  in  the  least  impair- 
ed, seems  to  show,  that  when  the  glass  is  cold,  though 
extremely  thin,  the  electric  fluid  is  well  retained  by  it. 
Ai  that  ingenious  and  accurate  experimenter  made  a 
discovery,  like  yours,  of  the  cfTect  of  heal  in  rendering 
thin  glass  permeable  by  that  flnid,  it  is  but  doing  him 
justice  to  give  you  his  account  of  it,  in  his  own  words, 
extracted  from  his  letter  to  me,  in  which  he  communi- 
cated it,  dated  Oct.  31,  1760,  r/z. 

"  Having  procured  some  thin  glass  baUs,  of  about  an 
inch  and  a  half  in  diameter,  with  stems,  or  tubes,  of 
eight  or  nine  inches  in  length,  I  electrified  ihcro,  soWe 
positively  on  the  inside,  and  others  negatively,  after  the 
manner  of  charging  ilie  I.eydeu  bottle,  and  sealed  them 
hermetically.  Soon  after  I  applied  tlie  naked  balls  to 
my  electrometer,  imd  coidd  not  discover  the  least  sign 
of  iheir  being  electrical ,  but  holdicig  them  before  die 
fi  fire, 
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^re,  at  the  distance  of  six  or  eight  inches^  they  became 
strongly  electrical  in  a  very  short  time^  and  more  so 
when  they  were  cooling.  These  balls  wiU^  every  time 
they  are  heated^  give  the  electrical  fluid  to^  or  take  it 
from  other  bodies^  according  to  the  plus  or  mintu  state  of 
it  within  them.  Heating  them  frequently,  I  find  will 
sensibly  diminish  their  power ;  but  keeping  one  of  them 
under  water  a  week  did  not  appear  in  the  least  degree 
to  impair  it.  That  which  I  kept  under  water,  was 
charged  on  the  22d  of  September  last,  was  several^  times 
heated  before  it  was  kept  in  water>  and  has  been  heated 
frequently  since,  and  yet  it  still  retains  its  virtue  to  a 
very  considerable  degree.  The  breaking  two  of  my 
balls  accidentally  gave  me  an  opportunity  of  measuring 
their  thickness,  which  I  found  to  be  between  seven  and 
eight  parts  in  a  thousand  of  an  inch. 

A  down  feather,  in  a  thin  glass  ball,  hermetically  seal* 
ed,  will  not  be  affected  by  the  application  of  an  excited 
tube,  or  the  wire  of  a  charged  phial,  unless  the  ball  be 
considerably  heated ;  and  if  a  glass  pane  be  heated  till 
it  begins  to  grow  soft,  and  in  that  state  be  held  between 
the  wire  of  a  charged  phial,  and  the  discharging  wire, 
the  course  of  the  electrical  fluid  will  not  be  through  the 
glass,  but  on  the  surface,  round  by  the  edge  of  it.'' 

By  this  last  experiment  of  Mr.  Canton's,  it  appears, 
that  though  by  a  moderate  heat,  thin  glass  becomes 
in  some  degree,  a  conductor  of  electricity,  yet,  when 
ef  the  thickness  of  a  common  pane,  it  is  not,  though  in 
a  state  near  melting,  so  good  a  conductor  as  to  pass  the 
shock  of  a  discharged  bottle.  There  are  other  conduc- 
tors which  suffer  the  electric  fluid  to  pass  through  them 
gradually,  and  yet  will  not  conduct  a  shock.  For  in- 
stance, a  quire  of  paper  will  conduct  through  its  whole 

'  S  L  2  lengthii 
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^  Upon  letting  the  whole  cool,  the  effect  remained 
till  the  thermometer  was  sunk  to  400/' 

It  were  to  be  wished,  that  this  noble  philosopher 
would  communicate  more  of  his  experiments  to  the 
world,  as  he  makes  many,  and  with  great  accuracy. 

You  know  I  have  always  looked  upon  and  mentioned 
the  equal  repulsion  in  cases  of  positive  and  of  negative 
electricity,  as  a  phenomenon  difficult  to  be  explained. 
I  have  sometimes,  too,  been  inclined,  with  you,  to  re- 
solve all  into  attraction;  but  besides  that  attraction 
seems  in  itself  as  unintelligible  as  repulsion,  there  aie 
some  appearances  of  repulsion  that  I  cannot  so  easily 
explain  by  attraction ;  this  for  one  instance.  When 
the  pair  of  cork  balls  are  suspended  by  flaxen  threads^ 
from  the  end  of  the  prime  conductor,  if  you  bring  a 
rubbed  glass  tube  near  the  conductor,  but  without  touch- 
ing it,  you  see  the  balls  separate,  as  being  electrified 
positively ;  and  yet  you  have  communicated  no  electri- 
city to  the  conductor,  for,  if  you  had ,  it  would  hav^ 
remained  there,  after  withdrawing  the  tpbe ;  but  the 
closing  of  the  balls  immediately  thereupon,  shows  that 
the  conductor  has  no  more  left  in  it  than  its  natural 
quantity.  Then  again  approaching  the  conductor  with 
the  rubbed  tube,  if,  while  the  balls  are  separated,  you 
touch  with  a  finger  that  end  of  the  conductor  to  which 
they  hang,  they  will  come  together  again,  as  being, 
with  that  part  of  the  conductor,  brought  to  the  same 
state  with  your  finger,  i.  e.  the  natural  state.  But  the 
other  end  of  the  conductor,  near  which  the  tube  is  held, 
is  not  in  that  state,  but  in  the  negative  state,  as  appears 
on  removing  the  tube  j  for  then  part  of  the  natural 
quantity  left  at  the  end  near  the  balls,  leaving  that  end 
io  supply  what  is  wanting  at  the  other>  the  whole  con- 
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contnct,  and  may  thus  be  pushed  (or  at  least  appear  to 
be  pushed)  off  the  table.    Can  this  be  ascribed  to  the 
attraction  of  any  surrounding  body  or  matter  drawing 
them  asunder^  or  drawing  the  one  away  from  the  other  ? 
If  notj  and  repulsion  exists  in  nature^  and  in  magne- 
tism, why  may  it  not  exist  in  electricity  ?  We  should 
not,   indeed,   multiply  causes  in  philosophy  without 
necessity ;  and  the  greater  simplicity  of  your  hypothe- 
•is  would  recommend  it  to  me,  if  I  could  see  that  all 
appearances  would  be  solved  by  it.    But  I  find^  or 
think  I  find,  the  two  causes  more  convenient  than  one 
of  them  alone.    Thus  I  might  solve  the  circular  mo* 
tion  of  your  horizontal  stick,  supported  on  a  pivot, 
with  two  pins  at  their  ends,  pointing  contrary  ways^ 
and  movirig  in  the  same  direction  when  electrified^ 
whether  positively  or  negatively :  when  positively,  the 
air  opposite  to  the  points  being  electrised  positively, 
repels  the  points;  when  negatively,  the  air  opposite 
the  points  being  also,  by  their  means,  ekctrised  nega- 
tively, attraction  takes  place  between  the  electricity  in 
the  air  behind  the  heads  of  the  pins,  •  and  .the  nega- 
tive pins,  and  so  they  are,  in  this  case,  drawn  in  the 
game  direction  that  in  the  other  they  were  driven.— 
You  see  I  am  willing  to  me^  yon  half  way,  a  complai- 
sance I  have  not  met  with  in  our  brotfier  Nbllet,  or 
any  other  hypothesis-maker,  and  therefore  may  val  '^ 
inyself  a  little  upon  it,  especially  as  they  say  I  have 
some  ability  in  defending  even  the  wrong  side  of  a 
question,  when  I  think  fit  to  take  it  in  hand. 

What  you  give  as  an  established  law  of  the  electric 
fluid,  '*  That  quantities  of  difierent  densities  mutually 
attifact  each  other,  in  order  to  restore  the  equilibrium/' 
is,  I  think,  not  well  founded,  or  eke  not  well  expres- 
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whereby  error  is  often  dissipated,  true  knowledge  is 
encreased,  and  its  principles  became  better  understood 
and  more  firmly  established. 

Air  should  have,  as  you  observe,  ^  its  diare  of  the 
common  stock  of  electricity,  as  well  as  glass,  and,  per^ 
haps^  all  other  electrics />er  «e."  But  I  suppose,  that, 
like  them,  it  does  not  easily  part  with  what  it  has,  or 
receive  more,  unless  when  mixed  with  some  non-elec- 
tric, as  moisture  for  instance,  of  which  there  is  some 
in  our  driest  air.  This,  however,  is  only  a  supposition; 
and  your  experiment  of  restoring  electricity  to  a  ne- 
gatively electrised  person,  by  extending  his  arm  up- 
wards into  the  air,  with  a  needle  between  his  fingers, 
on  the  point  of  which  light  may  be  seen  in  the  nigh^ 
is,  indeed,  a  curious  one.  In  this  town  the  air  is  ge- 
nerally moister  than  with  us,  and  here  I  have  seen  Mr. 
Canton  electrify  the  air  in  one  room  positivel}-,  and  ia 
another,  which  communicated  by  a  door,  he  has  elec- 
trised the  air  negatively.  Tlie  difference  was  easily 
discovered  by  his  cork  balls,  as  he  passed  out  of  one 
room  into  another. — Pere  Beccaria,  too,  has  a  pretty 
experiment,  which  shows  that  air  may  be  electrised. 
Suspending  a  pair  of  small  light  balls,  by  flaxen  threads, 
to  the  end  of  his  prime  conductor,  he  turns  his  globe 
some  time,  electrising  positively,  the  balls  diverging 
and  continuing  separate  all  the  time.  Then  he  presents 
the  point  of  a  needle  to  his  conductor,  which  gradur 
ally  drawing  off  the  electric  fluid,  the  balls  approach 
each  other,  and  touch,  before  all  is  drawn  from  the 
conductor ;  opening  again  as  more  is  drawn  off,  and 
separating  nearly  as  wide  as  at  first,  when  the  conduc- 
tor is  reduced  to  the  natural  state.  By  this  it  appears, 
that  when  the  balls  came  togetheri  the  air  surrounding 
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I  am  much  pleased  with  v/m^»  -i 
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phere  within  the  phial ;  but  I  did  not  know,  till  you  now 
inform  me,  that  heat  may  be  given  to  it  by  an  electric 
explosion.  The  continuance  of  its  rarefaction,  for 
some  time  after  the  discharge  of  your  glass  jar  and  of 
your  case  of  bottles,  seem  to  make  this  clear.  The 
other  experiments  on  wet  paper,  wet  thread,  green 
grass,  and  green  wood,  are  not  so  satisfactory ;  as  pos- 
sibly the  reducing  part  of  the  moisture  to  vapour,  by 
the  electric  fluid  passing  through  it,  might  occasion 
some  expansion  which  would  be  gradually  reduced  by 
the  condensation  of  such  vapour.  The  fine  silver 
thread,  the  very  small  brass  wire,  and  the  strip  of  gilt 
paper,  are  also  subject  to  a  similar  objection,  as  even 
metals,  in  such  circumstances,  are  often  partly  reduced 
to  smoke,  particularly  the  gilding  on  paper. 

But  your  subsequent  beautiful  experiment  on  the 
wire,  which  you  made  hot  by  the  electric  explosion, 
and  in  that  state  fired  gunpowder  with  it,  puts  it  out 
of  all  question,  that  heat  is  produced  by  our  artificial 
electricity,  and  that  the  melting  of  metals  in  that  way, 
is  not  by  what  I  formerly  called  a  cold  fusion.  A  late 
instance  here,  of  the  melting  a  bell-wire,  in  a  house 
struck  by  lightning,  and  parts  of  the  wire  burning  holes 
in  the  floor  on  which  they  fell,  has  proved  the  same 
with  regard  to  the  electricity  of  nature.  I  was  too 
easily  led  into  that  error  by  accounts  given,  even  in 
philosophical  books,  and  from  remote  ages  downwards, 
of  melting  money  in  purses,  swords  in  scabbards,  &o. 
without  burning  the  inflammable  matters  that  were  so 
near  those  melted  metals.  But  men  are,  in  general, 
such  careless  observers,  that  a  philosopher  cannot  be 
too  much  on  his  guard  in  crediting  their  relations  of 
llwgs  extraordinary,  and  should  never  build  an  hypo- 
thesis 
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It  by  the  passage  of  electricity  through  them,  which 
we  know  can  and  does,  of  itself,  separate  the  parts 
even  of  water;  and  perhaps  the  immediate  appearances 
of  fire  are  only  the  effects  of  such  separations  f  If  so, 
there  would  be  no  need  of  supposing  that  the  electric 
fluid  heats  itself  by  the  swiftness  of  its  motion,  or  heats 
bodies  by  the  resistance  it  meets  with  in  passing  through 
them.  They  would  only  be  heated  in  proportion  as 
such  separation  could  be  more  easily  made.  Thus  a 
melting  heat  cannot  be  given  to  a  large  wire  in  the 
flame  of  a  candle,  though  it  may  to  a  small  one ;  and 
this  not  because  the  large  wire  resists  less  that  action  of 
the  flame  which  tends  to  separate  its  parts,  but  be* 
cause  it  resists  it  more  than  the  smaUer  wire ;  or  be- 
cause the  force  being  divided  among  more  parts  acts 
weaker  on  each. 

This  reminds  me,  however,  of  a  little  experiment  I 
have  frequently  made,  that  shows,  at  one  operation, 
the  different  effects  of  the  same  quantity  of  electric 
fluid  passing  through  different  quantities  of  metal.  A 
strip  of  tinfoil,  three  inches  long,  a  quarter  of  an  inch 
wide  at  one  end,  and  tapering  all  the  way  to  a  sharp 
point  at  the  other,  fixed  between  two  pieces  of  glass^ 
and  having  the  electricity  of  a  large  glass  jar  sent 
through  it,  will  not  be  discomposed  in  the  broadest 
part ;  towards  the  middle  will  appear  melted  in  spots ; 
where  narrower,  it  will  be  quite  melted;  and  about 
half  an  inch  of  it  next  the  point  will  be  reduced  to 
smoke. 

You  were  not  mistaken  in  supposing  that  your  ac- 
count of  the  effect  of  the  pointed  rod,  in  securing  Mr. 
West's  house  from  damage  by  a  stroke  of  lightning, 
would  give  me  great  pleasure.    1  thank  you  for  it  most 

heartily 
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beariily,  and  Far  the  pains  ^ou  hare  taken  in  giving 
me  so  complete  u  description  of  its  situation,  fonn, 
and  substance,  nitb  the  draft  of  tlie  melted  point. 
There  is  oae  circumstance,  viz.  that  the  llghlning  wa» 
seen  to  difi'use  itself  from  the  foot  of  the  rod  over  the 
wet  pavement,  which  seems,  1  think,  to  indicate,  thai 
tiie  curth  under  the  pavement  was  very  dry,  iind  that 
the  rod  should  have  been  sunk  deeper,  till  it  came  to 
earth  moisier,  and  iberefore  apter  to  nfceive  and  dissi* 
pate  the  electric  fluid.  And  although,  in  this  insiiance, 
a  conductor  formed  of  ntul  rods,  not  much  above  a 
a  quarter  of  an  inch  thick,  served  well  to  convey  the 
lightning,  yet  some  accounts  1  have  ecen  from  C&to- 
lina,  give  reason  to  think,  that  larger  may  be  some- 
times necessary,  at  least  for  the  security  of  the  conduc- 
tor itsdf,  which,  when  too  small,  may  be  destroyed  in 
executing  its  office,  though  it  does,  at  the  same  time, 
preserve  the  house.  Indeed,  in  the  cofistrnction  of  an 
instrument  so  new,  and  of  which  we  could  have  so  little 
experience,  it  ts  rather  lucky  that  we  shonld  at  finil  be 
so  near  the  truth  as  we  seem  to  be,  and  commit  so  few 
errors. 

There  is  another  reason  for  sinking  deeper  the  lower 
end  of  the  rod,  and  also  for  turning  it  outwards  under 
ground  to  some  distance  from  the  foundation;  it  is 
this,  that  water  dripping  from  the  eaves  falls  near  the 
foundation,  and  sometimes  soaks  down  there  in  greater 
quantities,  so  as  to  come  near  the  end  of  the  rod, 
though  (he  ground  about  it  be  drier.  In  such  case,  this 
water  may  be  exploded,  that  is,  blown  into  vapour, 
whereby  a  force  is  generated,  that  may  damage  the 
foundation.  Water  reduced  to  vapour,  is  said  to  oc- 
cupy 14,000  times  its  former  space.  I  have  sent  a 
charge 
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charge  through  a  small  glass  tube^  that  has  borne  it 
well  while  empty,  but  when  filled  first  with  water^  was 
shattered  to  pieces  and  driven  all  about  the  room :— f- 
Finding  no  part  of  the  water  on  the  table^  I  suspected 
it  to  have  been  reduced  to  vapour;  and  was  confirmed 
in  that  suspicion  afterwards^  when  I  had  filled  a  like 
piece  of  tube  with  ink^  and  laid  it  on  a  sheet  of  clean 
paper^  whereon^  after  the  explosion,  I  could  find  nei- 
ther any  moisture  nor  any  suily  from  the  ink.  This  ex- 
periment of  the  explosion  of  water,  which  I  believe 
was  first  made  by  that  most  ingenious  electrician^  father 
Beccaria^  may  account  for  what  we  sometimes  see  in  a 
tree  struck  by  lightning,  when  part  of  it  is  reduced  to 
fine  splinters  like  a  broom ;  tlie  sap  vessels  being  so 
many  tubes  containing  a  watry  fluids  which>  when  re* 
duced  to  vapour,  rends  every  tube  lengthways.  And 
perhaps  it  is  this  rarefaction  of  the  fluids  in  animal 
bodies  killed  by  lightning  or  electricity,  that,  by  separ 
rating  its  fibres,  renders  the  flesb  so  tender,  and  apt  so 
much  sooner  to  putrify.  I  think  too,  that  much  of  the 
damage  done  by  lightning  to  stone  and  brick-walls 
may  sometimes  be  owing  to  the  explosion  of  water, 
found,  during  showers,  running  or  lodging  in  the  joints 
or  small  cavities  or  cracks  that  happen  to  be  in  the 
walls. 

Here  are  some  electricians  that  recommend  knobs 
instead  of  points  on  the  upper  end  of  the  rods,  from  a 
supposition  that  the  points  invite  the  stroke.  It  is  true 
that  points  draw  electricity  at  greater  distances  in  the 
gradual  silent  way ;  but  knobs  will  draw  at  the  greatest 
distance  a  stroke.  There  is  an  experiment  that  will 
settle  this.  Take  a  crooked  wire  of  the  thickness  of  a 
quill,  and  of  such  a  length  as  that  one  end  of  it  being 

applied 
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a|i;>lii'il  (o  the  loH'cr  part  uf  a  ohtirged  bortle,  the  upper 
may  be  brought  nenr  the  bd!  oa  the  top  of  ihe  wiw 
that  is  in  the  bottle.  Let  one  end  of  this  wire  be  fui- 
nislied  with  a  knob)  and  the  other  may  be  gradually 
tapered  to  a  fine  point.  When  the  point  is  presented 
to  discharge  the  bottle,  it  must  lie  brought  much  nearer 
before  it  will  receive  the  stroke,  than  the  knob  reqmrci 
to  be.  Points  besides  tend  to  repel  the  fruguients  of 
an  electrised  cloud,  knobs  druw  ibeni  nearer.  An  ex- 
periment, which  I  bchevc  1  have  shcttn  lou,  of  col- 
ton  tleece  banging  from  an  electrised  body,  sliows 
this  clearly  when  a  point  or  a  knob  is  presented  un- 
der ii. 

You  seem  to  think  highly  of  the  impoilance  of  this 
discovery,  as  do  many  others  ou  our  side  of  the  water- 
Here  it  is  very  little  regarded ;  so  littK',  that  though  it 
is  now  seven  or  eight  years  since  it  wus  made  public,  1 
have  not  heard  of  a  single  house  as  yet  attempted  to 
be  secured  by  it.  Ii  is  true  the  mischiefs  done  by  lights 
ning  are  not  so  frequent  here  us  with  us,  and  those  who 
calculate  chances  may  perhaps  find  that  not  one  death 
(or  the  destruction  of  one  house)  in  a  hundred  thous- 
and happens  from  that  cause,  and  tiiat  thei-eforc  it  is 
scarce  worth  while  to  be  at  any  cxpence  to  guard 
agaiiisi  it. — But  in  all  countries  there  are  particular  si- 
tuations of  buildings  more  exposed  than  others  to  such 
accidents,  and  there  are  minds  so  strongly  impressed 
with  the  apprehension  of  them,  ns  tu  be  very  unhappy 
every  time  a  little  thunder  is  within  their  hearing; — 
it  may  tiierefore  be  well  to  render  this  little  piece  of 
new  knowledge  as  genera!  and  as  well  understood  as 
possible,  since  to  muke  us  safe  is  not  all  its  advantuge, 
it  is  some  to  n^ake  us  ra.*y.    And  as  liic  slrokc  it  secures 
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US  from  might  have  chanced  perhaps  but  once  in  oar 
lives,  while  it  may  relieve  us  a  hundred  times  from 
those  painful  apprehensions,  the  latter  may  possibly  on 
the  whole  contribute  more  to  the  happiness  of  man-> 
kind  than  the  former^ 

Your  kind  wishes  and  congratulations  are  very  oblig- 
ing. I  return  them  cordially ; — being,  with  great  re- 
gard and  esteem. 

My  dear  Sir, 

Your  affectionate  friend. 

And  most  obedient  humble  servant, 

B.  FRANKLIN. 


Accounts  from  Carolina  (mentioned  in  the  foregoing  Let'- 
ter)  of  the  Effects  of  Lightning  on  tzco  of  the  Rods 
commonfy  affixed  to  Houses  there,  for  securing  them 
against  Lightning, 

C/iarlestown,  Nov,  1,  1760. 

'^ It  is  some  years  since  Mr.  Raven's  rod  wai 

struck  by  lightning.  I  hear  an  account  of  it  was  pub- 
lished at  the  time,  but  I  cannot  find  it.  According  to 
the  best  information  I  can  now  get,  he  had  fixed  tc 
the  outside  of  his  chimney  a  large  iron  rod,  several 
feet  in  length,  reaching  above  the  chimney;  and  to  the- 
top  of  this  rod  the  points  were  fixed.  From  the  lower 
end  of  this  rod,  a  smaU'brass  wire  was  continued  down 
to  the  top  of  another  iron  rod  driven  into  the  earth. 
On  the  ground-floor  in  the  chimney  stood  a  gun,  lean- 
ing against  the  back-wall,  nearly  opposite  to  where  the 
brass  wire  came  down  on  the  outside.    The  lightning 
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fujl  upon  the  puints,  did  no  damage  to  tlie  rod  they 
were  fixed  to;  but  the  brtisa  wire,  all  dowii  till  it  came 
opjKisiie  to  the  top  of  the  gim-barrel,  was  destroj-ed*. 
There  ilie  lightning  made  a  hole  through  the  wall  oi 
back  of  the  chimney,  to  gel  to  the  gun-barrel  f,  dowa 
which  it  seeiQE  to  have  pasi^ed,  as,  although  it  did  not 
hurt  the  barrel,  it  damaged  the  bult  of  the  stock,  and 
blew  up  some  bricks  of  the  hearth.  The  brass  wire 
below  the  bole  in  tht  wall  reniained  good.  No  other 
damage,  a>  I  can  leam,  was  done  to  the  house.  I  am 
told  the  same  house  had  formerly  been  struck  by  light- 
ning, and  much  damaged,  before  these  rods  were  in- 
vented."—— 


Mr.  miliam  Maine's  Arrount  of  the  Efecis  of  the  Ughl- 
m'lig  OH  his  Rod,  dated  at  Mian  Land,  in  SotttA  Ca- 
rolina, Au^.  «8,  1760. 

"  I  had  a  set  of  electrical  points,  consist- 
ing of  three  prongs,  of  large  brass  wire  tipt  with  sil- 
ver, and  perfectly  sharp,  each  about  seven  inches  long; 
these  were  rivetted  at  equal  distances  into  an  iron  not 
about  three  quarters  of  an  inch  square,  and  opened  at 
top  equally  to  the  distance  of  si."i  or  seven  inches  from 
point  to  point,  in  a  regular  triangle.  This  nut  was 
screwed  very  tight  on  the  top  of  an  iron  rod  of  above 
half  an  inch  diameter,  or  the  thickness  of  a  common  ' 
curtain-rod,  c:ompoBed  of  several  joints,  annexed  by 
hooks  turned  at  the  ends  of  each  joint,  and  the  whole 

*  A  pmor  Ihsl  it  wu  not  of  lulHcieDt  ntbEtancr  lo  coaducl  wilh  Hrclj 
loitseir^thoaghwiltitMciy  H/ur  iDtbe  wall)  to  Jarge  a  cji»int>t,v  of  Ihc 
elcctiic  Buid. 

f  A  mare  lubsCuilial  condnctot. 

^ed  J 
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fixed  to  the  chimney  of  my  house  by  iron  staples.  Tb« 
points  were  elevated  (a)  six  or  seven  inches  above  thu 
top  of  the  chimney ;  and  the  lower  joint  sunk  three 
feet  in  the  earth,  in  a  perpendicular  direction. 

Thus  stood  the  points  on  Tuesday  last  about  five  in 
the  evening,  when  the  lightning  broke  with  a  violent 
explosion  on  the  chimney,  cut  the  rod  square  off  just 
under  the  nut,  and  I  am  persuaded,  melted  the  points^ 
nut^  and  top  of  the  rod,  entirely  up ;  as  after  the  most 
diligent  search,  nothing  of  either  was  found  (b),  and 
the  top  of  the  remaining  rod  was  cased  over  with  a 
congealed  solder*  The  Ughtning  ran  down  the  rod« 
starting  almost  all  the  staples  (c),  and  unhooking  the 
joints  without  affecting  the  rod  (d),  except  on  the  in* 
side  of  each  hook  where  the  joints  were  coupled,  the 
surface  of  which  was  melted  (e),  and  left  as  cased  over 
with  soIder.~No  part  of  the  chimney  was  damaged  (/), 
only  at  the  foundation  (g),  where  it  was  shattered  al* 
most  quite  round,  and  several  bricks  were  torn  out  (h). 
Considerable  cavities  were  made  in  the  earth  quite 
rouhd  the  foundation^  but  most  within  eight  or  nine 
inches  of  the  rod.  It  also  shattered  the  bottom  wea^ 
ther-board  (i)  at  one  comer  of  the  house,  and  made 
a  large  hole  iti  the  earth  by  the  comer  post.  On  the 
other  side  of  the  chimney,  it  ploughed  up  several  ftir* 
rows  in  the  earth,  some  yards  in  length.  It  ran  down 
the  inside  of  the  chimney  (k),  carrying  only  soot  with 
it ;  and  filled  the  whole  house  with  its  flash  (I),  smoke, 
and  dust.  It  tore  up  the  hearth  in  several  places  (m), 
and  broke  some  pieces  of  china  in  the  beaufet  (n).  A 
copper  tea-kettle  standing  in  the  chimney  was  beat  to- 
gether, as  if  some  great  weight  had  fallen  upon  it  (o)^ 
and  three  holes,  each  about  half  an  inch  diameter, 

2  M  fi  melted 
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melicil  through  the  bottom  (p).  What  seems  to  me 
the  mo5t  sarprising  is,  that  the  heanh  under  the  kettle 
WB9  not  hurt>  yet  the  bottom  of  the  kettle  was  drove 
inward,  as  if  the  lightning  proceeded  from  uncler  it 
upwards  (^),  and  the  cover  was  thrown  to  the  middle 
of  the  floor  (r).  The  tire  dogs,  an  iron  logger-head, 
an  Indiiin  pot,  an  earthen  cup,  and  a  cat,  were  aU  in 
the  cliimney  at  the  time  unhurt,  lliough  a  great  part 
ef  tlio  hearth  was  torn  up  fs).  My  wife's  sister,  two 
children,  and  a  negro  wench,  were  all  who  happened 
to  be  in  the  hoose  at  the  time :  tlie  first,  and  one  child, 
sat  within  five  feet  of  the  chimney,  and  were  so  stiiD> 
ned,  that  they  never  saw  the  lightning  nor  heard  the 
explosion ;  the  wench,  with  the  other  child  in  her  arms, 
sitting  at  a  greater  distance,  was  sensible  of  both; 
though  every  one  was  so  stunned  that  they  did  not  re- 
cover for  some  time ;  however  it  pleased  God  that  bo 
ferthcr  mischief  ensued.  The  kitchen,  at  90  fett  dis- 
tance, was  fiill  of  negroes,  who  were  all  sensible  of  the 
shock ;  and  some  of  them  tell  me,  that  they  felt  the 
rod  about  a  minute  after,  when  it  was  so  hot  that  they 
could  not  bear  it  in  band. 

BEMARKS  BY  BBNJAMIN  FRANKLIN. 
Tlie  foregoing  very  sensible  and  distinct  account 
may  afford  a  good  deal  of  instruction  relating  to  the 
nature  and  effects  of  hghtning,  and  to  tiic  construction 
and  use  of  this  instrument  for  averting  the  mischiefs  of 
it.  Like  other  new  instruments,  this  appears  to  liave 
been  at  first  in  some  respects  imperfect  i  and  we  find 
that  we  are,  in  this  as  in  others,  to  expect  improvement 
from  experience  cliiefly :  but  there  seems  to  be  nothing 
in  the  asconot,  that  should  diecourage  us  in  the  use  ol' 
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it;  since  at  the  same  time  that  its  imperfections  are  dis- 
covered, the  means  of  removing  them  are  pretty  easily 
to  be  learnt  from  the  circumstances  of  the  account  it- 
self; and  its  utility  upon  the  whole  is  manifest. 

One  intention  of  the  pointed  roJ,  is,  to  prevent  a 
stroke  of  lightning.  (See  pages  283,  31Q0  But  to 
have  a  better  chance  of  obtaining  this  end,  the  points 
should  not  be  too  near  to  the  top  of  the  chimney  or 
highest  part  of  the  building  to  which  they  are  affixed^ 
but  should  be  extended  five  or  six  feet  above  it ;  other- 
wise their  operation  in  silently  drawing  off  the  fire 
(from  such  fragments  of  cloud  as  float  in  the  air  be- 
tween the  great  body  of  cloud  and  the  earth)  will  be 
prevented.  For  the  experiment  with  the  lock  of  cot* 
ton  hanging  below  the  electrified  prime  conductor 
shows,  that  a  finger  under  it,  being  a  blunt  body,  ex- 
tends the  cotton,  drawing  its  lower  part  downwards ; 
when  a  needle,  with  its  point  presented  to  the  cotton, 
tnakes  it  fly  up  again  to  the  prime  conductor ;  and  that 
thisi  efl*ect  is  strongest  when  as  much  of  the  needle  as 
possible  appears  above  the  end  of  the  finger ;  grows 
weaker  as  the  needle  is  shortened  between  the  finger 
and  thumb ;  and  is  reduced  to  nothing  when  only  a 
short  part  below  the  point  appears  above  the  fingen 
Now  it  seems  the  points  of  Mr.  Maine's  rod  were  ele- 
vated only  (a)  sir  or  seven  inches  above  the  top  of  the 
chimney ;  which,  considering  the  bulk  of  the  chimney 
and  the  house,  was  too  small  an  elevation.  For  the 
great  body  of  matter  near  them  would  hinder  their 
being  easily  brought  into  a  negative  state  by  the  repul- 
sive power  of  the  electrised  cloud,  in  which  negative 
state  it  is  that  they  attract  most  strongly  and  copiou^y 

2  M  3  the 
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the  electric  fluid  from  other  bodies,  and  convey  it  int» 
the  earth. 

(h)  Snthing  of  the  points,  tfe.  eould  he  foinid.  This 
is  a  common  effect.  {See  page  312.)  Where  the 
quantity  of  the  electric  fiuid  passing  is  too  great  for 
the  conductor  through  which  it  passes,  the  mctsl  is 
either  mehed,  or  reduced  tosmolse  and  dissipated;  hut 
where  ihc  conductor  is  sufficiently  large,  the  fluid  pis- 
ses in  it  without  hurting  it.  Thus  these  tliree  wiiw 
were  destroyed,  while  the  rod  to  which  they  were  fixed, 
being  of  greater Bubstance,  Temained  unhurt;  its  «iii 
only,  to  which  th«y  were  joined,  being  a  liule  melted, 
some  of  the  melted  part  of  the  lower  end*  of  those 
wires  aniting  with  it,  and  appearing  on  it  like  soti 
der. 

(c)  (d)  (e)  As  the  several  parts  of  the  rod  were  con- 
nected only  by  the  ends  being  bent  round  into  hooks,  ■ 
the  contnct  between  hook  and  hook  was  much  smaller 
than  the  rod  ;  therefore  the  current  through  the  metal 
being  confined  tn  those  norrow  passages,  melted  pan 
of  the  metal^  as  appeared  on  examining  the  inside  of 
each  book.  Where  metal  is  melted  by  lightning,  some 
part  of  it  is  generally  exploded ;  and  these  explosions 
in  the  joints  appear  to  have  been  the  cause  of  unbook- 
ing  them  ;  and,  by  lliat  violent  action,  of  starting  also 
most  of  the  staples.  We  learn  from  hence,  that  a  rod 
in  one  continued  piece  is  preferable  to  one  composed 
of  liuks  or  parts  hooked  together. 

(f)  No  pari  of  ike  chimney  zcasdamtigfd:  because  the 
lightning  passed  in  the  rod.  And  this  instance  agrees 
with  others  in  showing,  that  the  second  and  principal 
mteotion  of  |h$  rods  is  obtainable,  viz.  that  of  co<t* 
ifacting 


i. 
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ducting  the  lightning.  In  all  the  instances  yet  known 
of  the  lightning's  falling  on  any  house  guarded  by  rods, 
it  has  pitched  down  upon  the  point  of  the  rod,  ijnd  has 
not  fallen  upon  any  other  part  of  the  house.  Had  the 
lightning  fallen  on  this  chimney,  unfurnished  with  a 
rod,  it  would  probably  have  rent  it  from  top  to  bottom, 
as  we  see,  by  the  effects  of  the  lightning  on  the  points 
and  rod,  that  its  quantity  was  very  great;  and  we 
know  that  many  chimneys  have  been  so  demolished. 
But  no  part  of  this  was  damaged,  only  (f)  (g)  (h)  at  the 
foundation,  where  it  teas  shattered  and  several  bricks  torn 
out.  Here  we  learn  the  principal  defect  in  fixing  this 
rod.  The  lower  joint  being  sunk  but  three  feet  into  the 
earth,  did  not  it  seems  go  low  enough  to  come  at  water, 
or  a  large  body  of  earth  so  moist  as  to  receive  readily 
from  its  end  the  quantity  it  conducted.  The  electric 
fluid  therefore,  thus  accumulated  near  the  lower  end  of 
the  rod,  quitted  it  at  the  surface  of  the  earth,  dividing 
in  search  of  other  passages.  Part  of  it  tore  up  the  sur« 
face  in  furrows,  and  made  holes  in  it:  part  entered  th« 
bricks  of  the  foundation,  which  being  near  the  earth 
are  generally  moist,  and,  in  exploding  that  moisture^ 
shattered  them.  (Seepage  358.)  Part  went  through  or 
under  the  foundation,  and  got  under  the  health,  blow- 
ing up  great  part  of  the  bricks  (m)  (s),  and  producing 
the  other  effects  (o)(p)  (q)  (r).  The  iron  dogs,  log- 
gerhead and  iron  pot  were  not  hurt,  being  of  sufficient 
substance,  and  they  probably  protected  the  cat.  The 
copper  tea-kettle  being  thin  suffered  some  damage. 
Perhaps,  though  found  on  a  sound  part  of  the  hearth, 
it  might  at  the  time  of  the  stroke  have  stood  ajL  the 
part  blown  up,  which  will  account  both  for  the  bruis- 
ing and  melting. 

2  M  4  That 
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Thai  it  ran  down  the  inade  of  the  chimney  (k)  I  »p- 
prehend  must  be  a  mtstuke.  Had  it  done  so,  I  imagine 
it  would  have  brought  sometliing  more  than  soot  with 
it;  it  would  probably  have  ripped  off  the  pargetting,  and 
brouglit  down  ixagments  of  plaster  and  bricks.  Tbc 
shake,  from  die  explosion  on  the  rod,  was  sufTicieDt  to 
shake  down  a  good  deal  of  loose  soot.  Lightning  doet 
not  usually  enter  houses  by  the  doors,  windows,  ot 
chimneys,  as  open  passages,  in  the  manner  tliat  air  en- 
ters them:  its  nalure  is,  to  be  attracted  by  substances, 
that  are  condoctorB  of  electricity ;  it  penetrates  and 
passes  in  them,  and,  if  they  are  not  good  conduoton  ) 
as  are  neither  wood,  brick,  stone  nor  plaster,  it  is  | 
apt  to  rend  them  in  iu  passage.  It  would  not  easily 
pass  through  the  air  from' a  cloud  to  a  building,  were 
it  not  fur  the  aid  alfoided  it  in  its  passage  by  inter-  ' 
vening  fragments  of  clouds  below  the  main  body,  ot 
by  the  falling  rain. 

It  is  said  that  the  house  was  Jtiled  Kith  iti_fiuth(l). 
Expressions  like  this  are  common  in  accounts  of  die 
effects  of  lightning,  from  which  we  are  apt  to  under- 
stand that  the  lightning  filled  the  house.  Our  lan- 
guage indeed  seems  to  want  a  word  to  express  the  /ight 
of  lightning  as  distinct  from  the  lighming  itself.  When 
a  tree  on  a  hiU  is  struck  by  it,  the  lightning  of  that 
stroke  exists  only  in  a  narrow  vein  between  the  cloud 
and  tree,  but  lis  light  fills  a  ^~ast  space  many  miles  ' 
round ;  and  people  at  the  greatest  distaiiee  from  it  are 
apt  to  say,  "  The  lightning  came  inio  o«r  rooms  through 
our  windows."  As  it  is  in  itself  cxtiemdy  bright,  it 
cannot,  vihea  so  near  as  to  strike  a  house,  fail  ilhimi- 
natlng  highly  every  room  in  it  through  the  windows; 
and  this  I  suppose  to  have  been  ihe  case  at  Mr, 
Maine's ; 
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Maine's;  and  that^  except  in  and  near  the  hearth^  from 
the  causes  above-mentioned^  it  was  not  in  any  other 
part  of  the  house ;  the  Jlash  meaning  no  more  than  tht 
light  of  the  hghtning. — It  is  for  want  of  considering 
this  difference^  that  people  suppose  there  is  a  kind  of 
lightning  not  attended  with  thunder.  In  fact  there  is 
probably  a  loud  explosion  accompanying  every  flash  of 
lightnings  and  at  the  same  instant; — but  as  sound  tra* 
vels  slower  than  lights  we  often  hear  the  sound  some 
seconds  of  time  after  having  seen  the  light;  and  as 
sound  does  not  travel  so  far  as  hght^  we  sometimes  see 
the  light  at  a  distance  too  great  to  hear  the  sound. 

(n)  The  breaking  some  pieces  of  china  in  the  beatifet, 
may  nevertheless  seem  to  indicate  that  the  lightning 
was  there :  but  as  there  is  no  mention  of  its  having 
hurt  any  part  of  the  beaufet^  or  of  the  walls  of  the  house, 
I  should  rather  ascribe  that  effect  to  the  concussion  of 
the  air^  or  shake  of  the  house  by  the  explosion. 

Thus^  to  me  it  appears,  that  the  house  and  its  inhabi- 
tants were  saved  by  the  rod^  though  the  rod  itself  was 
unjointed  by  the  stroke ;  and  that,  if  it  had  been  made 
of  one  piece,  and  sunk  deeper  in  the  earth,  or  had  en* 
tered  the  eaith  at  a  greater  distance  from  the  founda- 
tion, the  mentioned  small  damages  (except  the  melting 
of  the  points)  would  not  have  happened. 


TO    DK.  11*.    AT    LONDON. 
On  the  Electricity  of  the  Tourmalin. 

Sib,  Craven-street,  June  7, 1 759. 

I  NOW  return  the  smallest  of  vour  two  tourmalins, 
with  hearty  thanks  for  your  kind  present  of  the  other, 

^  Dr.  HebcrdeD.    Editor, 

which 
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which,  though  I  value  highly  for  its  rare  and  wondcrfi^ 
propei'tics,  I  shall  ever  esteem  it  more  for  the  friendship! 
I  am  honoured  with  by  the  giver. 

i  hear  thai  the  negative  electricity  of  one  side  of  the 
tourTDalin,  when  heated,  is  absolutely  denied  (and  all 
that  has  been  related  of  it  ascribed  lo  prejudice  in  far- 
vour  of  a  system)  by  some  ingenious  genilemeit  abroad, 
who  profess  lo  have  made  the  experiments  on  the  stone 
with  care  and  exactness.  The  experiments  have  suc- 
ceeded differently  with  me;  yet  I  would  not  call  the 
aeciiracy  of  those  gentlemen  in  question.  Possibly  tl 
tourmalins  they  have  tried  were  not  properly  cut;  i 
ihat  the  positive  and  negative  |)owers  were  obHquelj 
placed,  or  in  some  manner  whereby  their  effects  weitl 
confused,  or  the  negative  parts  more  easily  supplied' 
by  the  positive.  Periiaps  the  lapidaries  who  Imvfl 
hitherto  cut  these  stones,  had  no  regard  to  the  situ 
tion  of  the  two  powers,  but  chose  to  make  the  facet 
of  the  stone  where  they  could  obtain  the  greatest 
breadth,  or  some  other  advantage  in  the  form.  If  any 
of  these  stones,  in  their  natural  state,  cim  he  procureft 
here,  I  thinli  it  would  be  right  to  endeavour  iindisgy 
before  they  are  cuti  the  two  sides  that  contain  the  op^, 
polite  powers,  and  make  the  faces  there.  Possibly,  in 
that  case,  the  effects  might  be  stronger,  and  more  dis- 
tinct;  for  though  both  these  stones  that  I  have  eX" 
amined  have  evidently  the  two  properties,  yet,  without 
the  full  heat  given  by  boiling  water,  they  (ire  somewh^. 
confused;  the  virtue  seems  strongest  towards  one  end 
of  the  face;  and  in  the  middle,  or  near  the  other  end, 
scarce  discernible;  and  the  negative,  1  tbinkj  alwayi' 
weaker  than  the  positive. 

J  have  had  the  large  one  new  cut,  eo  as  to  make  both 
sidei 


rides  alike^  and  find  the  change  of  ibnn  has  made  no 
change  of  power^  but  the  properties  of  each  side  remahr 
the  same  as  I  found  them  before.  It  is  now  set  in  a  ring 
m  such  a  manner  as  to  tpm  on  ^n  axis,  that  I  may  con- 
veniently, in  making  experiments,  come  at  both  side  of 
the  stone.  The  little  rim  of  gold  it  is  set  in,  has  made 
no  alteration  in  its  effects.  The  warmtti  of  my  finger, 
when  I  wear  it>  is  suffiipient  to  give  it  some  degree  of  elec- 
tricity^  so  that  it  is  always  ready  to  attract  light  bodies. 
•  The  following  iexperiments'  have  satisfied  me  that 
M.  iEpinus's  account  of  the  positive  and  negative 
states  6f  the  opposite  sides  of  the  heated  tourmalin  is 
well  founded. 

I  heated  the  large  stone  in  boiling  water. 

As  soon  as  it  was  dry,  I  brought  it  near  a  very  small 
cork  ball,  that  was  suspended  by  a  silk  thread. 

The  ball  was  attracted  by  one  face  pf  the  stoae^ 
which  I  call  A,  and  then  repelled. 

The  ball  in  that  state  was  also  repelled  by  the  posi- 
tively charged  wire  of  a  phial,  and  attracted  by  the 
other  side  of  the  stone,  B. 

The  stone  being  a-fresh  heated,  and  the  side  B 
brought  near  the  ball,  it  was  first  attracted^  and  prcv 
sently  after  repelled  by  that  side. 

In  this  second  state  it  was  repelled  by  the  negatively 
charged  wire  of  a  phial. 

Tlierefore,  if  the  principles  now  generally  received, 
j^lating  to  positive  and  negative  electricity,  are  true, 
the  side  A  pf  the  Iftrge  ^tone,  when  the  stone  is  heated 
in  water,  is  in  a  positive  state  of  electricity ;  and  the 
side  B,  in  a  negative  state. 

The  same  experiments  being  made  with  the  small 

stoqj^ 
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etone  stuck  by  one  edge  on  the  end  of  a  small  glan 
Wbe,  with  sealing-wax,  llie  same  effects  are  produced. 
The  flnt  side  of  the  small  stone  gives  the  signs  of  posi- 
tive eleclriciqri  tiie  high  side  gives  the  signs  of  nega- 
tive electricity. 

Ag«o: 

I  suspended  the  small  stone  by  a  silk  thread. 

I  heated  it  as  it  hung,  in  boiling  water. 

I  heated  (he  large  one  in  boiling  water. 

Then  I  brought  Uie  large  stone  near  to  the  suspended 
small  one. 

Which  immediately  turned  its  flat  side  to  the  side  B 
of  the  large  stone,  and  nould  eling  to  it. 

I  turned  the  ring,  so  as  to  present  the  side  A  of  thd 
Iart;e  stone,  to  the  flat  side  of  the  small  one. 

TIte  flat  side  was  repelled,  and  the  small  stone,  turiw 
ing  quick>  applied  its  high  side  to  the  side  A  of  the 
large  one. 

Thia  was  precisely  what  ought  to  happen,  on  the  sup- 
position that  the  £at  side  of  the  smuU  stone,  when 
heated  in  water,  is  positive,  and  the  high  side  ncgit- 
tivej  the  side  A  of  tlie  large  stone  positive,  and  the 
side  B  negative. 

'I'lie  effect  was  apparently  the  same  as  would  have 
been  produced,  if  one  magnet  had  been  suspended  by 
a  tliread,  and  the  different  poles  of  another  brought 
alternately  near  it. 

I  i'lpd  that  the  face  A,  of  the  large  stone,  bt-ing 
coaled  with  leaf-gold  (attached  by  the  white  of  an  egg, 
which  will  bear  dipping  in  hot  water)  becomes  quicker 
and  stronger  in  its  effect  on  the  cork  ball,  repelling  it 
the  instant  it  eomes  in  contact;  which  I  suppose  to  be 
_    .  i     1^  occasioned 
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occasioned  by  the  united  force  of  different  parts 
ef  the  face,  coBected  and  acting  together  through  the 
metal, 

I  am,  8cc. 

B.  FRANKLIN. 


FHOM  PROFESSOR  WINTHROP,  TO  B.  FRANKXIN. 

New  Observation  relating  to  Electricity  in  the  Atmosphere. 

Sir,  Cambridge,  N.  E.  Sept.  29,  1762. 

THERE  is  an  observation  relating  to  electricity  in 
the  atmosphere,  which  seemed  new  to  me,  though  per- 
haps it  will  not  to  you:  however,  I  will  venture  to 
mention  it.  I  have  some  points  on  the  top  of  my 
house,  and  the  wire  where  it  passes  within-side  the 
house  is  furnished  with  bells,  according  to  your  method, 
to  give  notice  of  the  passage  of  the  electric  fluid.  In 
summer,  these  bells,  generally  ring  at  the  approach  of 
a  thunder-cloud  ;  but  cease  soon  after  it  begins  to  rain. 
In  winter,  they  sometimes  though  not  very  often,  ring 
while  it  is  snowing;  but  never,  that  I  remember,  when 
it  rains.  But  what  was  unexpected  to  me  was,  that, 
though  the  bells  had  not  rung  while  it  was  snowing, 
yet,  the  next  day,  after  it  had  done  snowing,  and  the 
weather  was  cleared  up,  while  the  snow  was  driven 
about  by  a  high  wind  at  W.  or  N.  W.  the  bells  rung 
for  several  hours  (though  with  little  intermissions)  as 
briskly  as  ever  I  knew  them,  and  I  drew  considerable 

sparks 

1 
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sparks  from  the  wire.  This  phenonienoa  I  nevet  ob-, 
served  but  twice;  vie.  on  the  3l3t  uf  Juouaiy,  176(^ 
and  tlie  'M  of  March,  1762.  ,  m,.,  , 


I  am,  Sir,  8uu 


1' 


itnsh  f/  IJghtmng  that   ill-net  St.   Briile't  Steepk. 

I  HAVE  just  recollected  that  in  one  of  oui  gr^al 
storms  of  lightning,  I  saw  an  appearance,  which  I  never 
observed  before,  nor  e\er  heard  described.  1  am  pci^ 
sitadcd  that  I  Biiw  the  flash  wliieh  struck  St.  Bride'* 
steeple.  Silting  at  my  window,  and  looking  to  the 
north,  1  saw  what  appeared  to  me  a  flolid  strait  rod 
of  fire,  moving  at  a  very  sharp  angle  with  the  iiurizoii. 
It  appeared  to  my  eye  as  about  two  inches  diameter, 
and  had  nothing  of  the  zig-zag  lighining  motion.  I  in- 
stantly told  a  person  sitting  with  me,  that  some  pliK 
must  be  struck  at  that  instant,  i  was  ao  much  sur- 
prized at  the  vivid  distinct  appearance  of  the  fire,  that 
I  did  not  hear  the  clap  of  thunder,  which  stunned  every 
one  besides.  Considering  how  low  it  moved,  I  could 
not  have  thought  it  had  goue  so  fur,  having  St.  Mar- 
tin's, the  New  Church,  and  St.  Clements's  steeples  in 
iis  way.  It  struck  the  steeple  a  good  way  from  the 
top,  and  the  first  impression  it  made  in  the  side  is  in 
till'  same  direction  I  saw  it  move  in.  It  was  succeeded 
hy  two  tiaslies,  almost  united,  moving  in  a  |)oiated  di- 

■  Mr.  Atctandec  Sni«U.     EiUlv. 
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rection.  Hiere  wert^  two  distinct  booses  stnick  in  Es-^ 
sex-street.  I  should  have  thoogkt  the  rod  would  have 
fallen  in  Covent-Garden^  it  was  so  low.  Perhaps  the 
appearance  is  frequent^  though  never  before  seen  by 

Your*s,  A.  S. 


TO    MR.    p.    F*.    NEWPORT. 

BeH  Method  of  securing  a  Powder  Magazine  from  Lightnings 
■  You  may  acquaint  the  gentleman  that  de- 


sired you  to  enquire  my  opinion  of  the  best  method  of 
securing  a  powder  magazine  from  lightning,  that  I 
think  they  cannot  do  better  than  to  erect  a  mast  not  far 
from  it,  which  may  reach  fifteen  or  twenty  feet  above 
the  top  of  it,  with  a  thick  iron  rod  in  one  piece  fas- 
tened to  it,  pointed  at  the  highest  end,  and  reaching 
down  through  the  earth  till  it  comes  to  water.  Iron  is 
a  cheap  metal ;  but  if  it  were  dearer,  as  this  is  a  public 
thing  the  expcnce  is  insignificant ;  therefore  I  would 
have  the  rod  at  least  an  inch  thick,  to  allow  for  its  gra- 
dually wasting  by  rust;  it  will  last  as  long  as  the  mast, 
and  may  be  renewed  with  it.  The  sharp  point  for  five 
or  six  inches  should  be  gilt. 

But  there  is  another  circumstance  of  importance  to 
the  strength,  goodness,  and  usefulness  of  the  powder, 
wliich  does  not  seem  to  have  been  enough  attended  to : 
I  mean  the  keeping  it  perfectly  dry.  For  want  of  a 
method  of  doing  this,  much  is  spoiled  in  damp  maga- 
zines, and  much  so  damaged  as  to  become  of  little  va- 


r  .  i      .fSt 


*  Peter  franklin.     Editor. 

luc. 
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Inc. — If,  instead  of  barrels  it  were  kept  in  cases  of  bot- 
tles well  corked ;  or  in  large  tin  canisters^  with  small 
covers  shutting  close  by  means  of  oiled  paper  between, 
or  covering  the  joining  on  the  canister ;  or  if  in  barrels, 
tlien  the  barrels  lined  with  thin  sheet  lead ;  no  moisture 
in  either  of  these  methods  could  possibly  enter  the 
powder^  since  glass  and  metals  are  botli  impervious  to 
water. 

Ijy  the  latter  of  these  means  you  see  tea  is  brought 
dry  and  crisp  from  China  to  Europe,  and  thence  to 
America,  though  it  comes  all  the  way  by  sea  in  the 
damp  hold  of  a  ship.  And  by  this  method,  grain,  meal, 
&c.  if  well  dried  before  it  is  put  up,  may  be  kept  for 
ages  sound  and  good. 

There  is  another  thing  very  proper  to  line  small  bar- 
rels with;  it  is  what  they  call  tin-foil,  or  leaf-tin,  being 
tin  milled  between  rollers  till  it  becomes  as  thin  as  pa- 
per^ and  more  pliant,  at  the  same  time  that  its  texture 
is  extremely  close.   It  may  be  applied  to  the  wood  with 
common  paste,  made  with  boiling-water  thickened  with 
flour ;  and,  so  laid  on ;  will  lie  very  close  and  stick  well : 
but  I  should  prefer  a  hard  sticky  varnish  for  that  pur- 
pose, made  of  linseed  oil  much   boiled.     The  heads 
might  be  lined  separately,  the  tin  wrapping  a  little 
round  their  edges.     The  barrel,  while  the  lining  is  laid 
on,  should  have  the  end  hoops  slack,  so  that  the  staves 
standing  at  a  little  distance  from  each  other,  may  admit 
the  head  into  its  groove.    Tl\e  tin-foil  should  be  plyed 
into  the  groove.     Then,  one  head  being  put  in,  and 
that  end  hooped  tight,  the  barrel  would  be  fit  to  receive 
the  powder,  and  when  the  other  head  is  put  in  and  the 
hoops  drove  up,  the  powder  would  be  safe  from  moi- 
biure  even  if  the  barrel  were  kept  under  water.    This 

tin-foil 


XLBCTRICITY.  3^7 

tin-foi]  is  but  about  eighteen  pence  sterling  a  pound,  and 
is  so  extremely  thin,  that  I  imagine  a  pound  of  it  w<^uld 
line  three  or  four  powder-barrels. 

I  am,  &c. 

B.  FRANKLIN. 


Of  Ltghtning,  and  the  Methods  (rum  used  in  America)  ofsecur* 
ing  Buildings  and  Persons  from  its  mischievous  Ejects, 

EXPERIMENTS  made  in  electricity  first  gave  phi- 
losophers  a  suspicion,  that  the  matter  of  lightning  was 
the  same  with  the  electric  matter.  Experiments  after- 
wards made  on  lightning  obtained  from  the  clouds  by 
pointed  rods,  received  into  bottles,  and  subjected  to 
every  trial,  have  since  proved  this  suspicion  to  be  per- 
fectly well  founded ;  and  that  whatever  properties  we 
find  in  electricity,  are  also  the  properties  of  lightning. 

This  matter  of  lightning,  or  of  electricity,  is  an  ex- 
treme subtile  fluid,  penetrating  other  bodies,  and  sub- 
sisting in  them,  equally  diff'used. 

When  by  any  operation  of  art  or  nature,  there  hap- 
pens to  be  a  greater  proportion  of  this  fluid  in  one  body 
than  in  another,  the  body  which  has  most  will  commu- 
nicate to  that  which  has  least,  till  the  propoition  be- 
comes equal ;  provided  the  distance  between  them  be 
not  too  great ;  or,  if  it  is  too  great,  till  there  be  proper 
conductors  to  convey  it  from  one  to  the  other. 

If  the  communication  be  through  the  air  without  any 

conductor,  a  bright  light  is  seen  between  the  bodies,  and 

VOL.  I.  2  N  a  sound 


ji  nuiv  1)1'  without  ciihtr  liirht  or  > 
passiiiLT  in  the  substance  ol  the  eon 

lithe  conductor  be  good  and  c 
the  Huid  passes  through  it  without  1: 
wise,  it  is  damaged  or  destroyed. 

AH  metals,  and  water,  arc  good 
bodies  may  become  conductors  by 
tity  of  water  in  them,  as  wood,  and 
in  building,  but  not  having  much  \ 
are  not  cood  conductors,  and  then 
magedin  the  operation. 

Cilass,  wax,  silk,  wool,  hair,  feathe 
perfectly  dry  are  non-conductors :  th. 
stead  of  facilitating  the  passage  of  tl 

When  this  fluid  has  an  oppor 
through  two  conductors,  one  good,  a 
metal,  the  other  not  so  good,  it  pass( 
will  follow  it  in  anv  direction. 

Tlie  distance  at  which  a  body  chai 
will  discharge  itself  suddenly,  strikir 
into  another  body  that  is  liot  charge) 
charged,  is  different  acc'orrllnnr  ♦.«  - 
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called  their  striking  distance,  ss,  till  they  come  within 
that  distance  of  each  other^  no  stroke  will  be  made. 

The  clouds  have  often  more  of  this  fluid  in  proportion 
than  the  earth;  in  which  case,  as  soon  as  they  come 
near  enough  (that  is,  within  the  striking  distance)  or 
meet  with  a  conductor,  the  fluid  quits  them  and  strikes 
int6  the  earth.  A  cloud  fully  charged  with  diis  fluids 
if  so  high  as  to  be  beyond  the  striking  distance  from 
tlie  earth,  passes  quietly  without  making  noise  or  giv- 
ing light ;  unless  it  meets  with  other  clouds  that  have 
less. 

Tall  trees,  and  lofty  buildings,  as  the  towers  and 
spires  of  cliurches,  become  sometimes  conductors  be- 
tween the  clouds  and  the  earth ;  but  not  being  good 
ones,  that  is,  not  conveying  the  fluid  freely,  they  are 
often  .damaged. 

Buildings  that  have  their  roofs  covered  with  lead,  or 
othei*  metal,  and  spouts  of  metal  continued  from  the 
roof  into  the  ground  to  carry  off  the  water,  are  never 
hurt  by.lightning,  as,  whenever  it  falls  on  such  a  build- 
ings it  passes  in  the  metals  and  not  in  the  walls. 

When  other  buildings  happen  to  be  within  the  strik- 
ing distance  from  such  clouds,  the  fluid  passes  in  the 
walls  whether  of  wood,  brick  or  stone,  quitting  the  walls 
only  when  it  can  find  better  conductors  near  them,  as 
metal  rods,  bolts,  and  hinges  of  windows  or  doors,  gild- 
ing on  wainscot,  or  frames  of  pictures,  the  silvering  on 
the  backs  of  looking-glasses,  the  wires  for  bells,  and 
the  bodies  of  animals,  as  containing  watery  fluids.  And 
in  passing  through  the  house  it  follows  the  direction  of 
these  conductors,  taking  as  many  in  its  way  as  can  assist 
it  in  its  passage,  whether  in  a  strait,  or  crooked  line 

2  N  2  leaping 


^i  iiif  roul  or  oilUT  j)a|•l^ 

rrcciv**  till'  liirhtnifii^  at  its  iipprr  ei 
to  prevent  its  striking  any  other  pa 
a  good  conveyance  into  the  earth, 
niaging  any  part  of  the  huildiDg. 

A  small  quantity  of  metal  is  foun 
great  quantity  of  this  fluid.     A  wii 
goose-quill  has  been  known  to  com 
the  building  its  far  as  the  wire  was  co 
of  lightning  that  did  prodigious  dam 
below  ii ;  and  probably  larger  rods 
though  it  is  common  in  America,  to 
an  inch,  some  of  three  quarters,  or  ai 

The  rod  may  be  fastened  to  the  w 
with  staples  of  iron. — The  lightning 
rod  (a  good  conductor)  to  pass  into  t\ 
ductor)  through  those  staples. — It  w( 
w  ere  in  the  wall,  pass  out  of  it  into  tl 
readily  by  that  conductor  into  the  ea 

If  the  building  be  very  large  and 
more  rods  may  be  placed  at  diiferent 
security. 

Smnll  "^ 
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of  them  to  another,  and  by  their  help  coraes  within  the 
striking  distance  to  the  earth  or  a  building.  It  there- 
fore strikes  through  those  conductors  a  building  iliat 
would  otherwise  be  out  of  the  striking  distance. 

Long  sharp  points  communicating  with  the  earth, 
and  presented  to  such  parts  of  clouds,  drawing  silently 
from  them  the  fluid  they  are  charged  with,  they  are 
then  attracted  to  the  cloud,  and  may  leave  the  distance 
^o  great  as  to  be  beyond  the  reach  of  striking. 

It  is  therefore  that  we  elevate  the  upper  end  of  the 
rod  six  or  eight  feet  above  the  highest  part  of  the  build- 
ing, tapering  it  gradually  to  a  fine  sharp  point,  which  is 
gilt  to  prevent  its  nisting. 

Thus  the  pointed  rod  either  prevents  a  stroke  from 
the  cloud,  or,  if  a  stroke  is  made,  conducts  it  to  the 
earth  with  safety  to  the  building. 

The  lower  end  of  the  rod  should  enter  the  earth  so 
deep  as  to  come  at  the  moist  part,  perhaps  two  or  three 
feet ;  and  if  bent  when  under  the  surface  so  as  to  go  in 
a  horizontal  line  six  or  eight  feet  from  the  wall,  and 
then  bent  again  downwards  three  or  four  feet,  it  will 
prevent  damage  to  any  of  the  stones  of  the  foundation, 

A  person  apprehensive  of  danger  from  lightning,  hap- 
pening during  the  time  of  thunder  to  be  in  a  house  not 
so  secured,  will  do  well  to  avoid  sitting  near  the  chim- 
ney, near  a  looking  glass,  or  any  gilt  pictures  or  wains- 
cot; the  safest  place  is  in  the  middle  of  the  room  (so 
it  be  not  under  a  metal  lustre  suspended  by  a  chain)  sit- 
ting in  one  chair  and  laying  the  feet  up  in  another.  It 
is  still  safer  to  bring  two  or  three  mattrasses  or  beds  into 
the  middle  of  the  room,  and,  folding  them  up  double, 
place  the  chair  upon  them ;  for  they  not  being  so  good 
conductors  as  the  walls,  the  lightning  will  not  chuse  an 

2  N  3  interrupted 


tion  a  person  can  have  in  any 
what  indeed  may  be  deemed  quit 
any  stroke  by  Hghtning. 

Parts,  Sept.  1767. 


FROM  J.  W.*  ESQ.  PROFESSOR 
LOSOPHY  AT  CAMBRIDGE,  1 
JAN.  6,    1768. 

St.  Brides  Steeple.'-Utility  of  Electrical 

— Singular  kind  of  Glas, 

u  ««•«  I  haye  read  in  the  Phi 
Uons  the  account  of  the  effects  < 
Bride's  steeple.  It  is  amazing  to  m 
demonstration  you  had  given,  of  tli 
ning  and  of  electricity,  and  the  po\v 
ductors,  they  should  ever  think  of  re 
without  such  conductors.  How  ast 
of  prejudice  even  in  an  age  of  so  m 
free  enquiry!" 
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tries,  should  not  yet  be  acquainted  with,  and  sensible  of 
the  benefits  of  metal  conductors  in  averting  the  stroke 
of  lightning,  and  preserving  our  houses  from  its  violent 
effects,  or  that  they  should  be  still  prejudiced  against 
the  use  of  such  conductors,  when  we  see  how  long  even 
philosophers,  men  of  extensive  science  and  great  inge- 
nuity, can  hold  out  against  the  evidence  of  new  know- 
ledge, that  does  not  square  with  their  preconceptions; 
and  how  long  men  can  retain  a  practice  that  is  con- 
formable to  their  prejudices,  and  expect  a  benefit  from 
such  practice,  though  constant  experience  shows  its 
inutility.  A  late  piece  of  the  Abbe  Nollet,  printed  last 
year  in  the  memoirs  of  the  French  Academy  of  Sciences, 
affords  strong  instances  of  this:  for  though  the  very 
relations  he  gives  of  the  efltcis  of  lightning  in  several 
churches  and  other  buildings  show  clearly,  that  it  was 
conducted  from  one  part  to  another  by  wires,  gildings, 
and  other  pieces  of  metal  that  were  withuiy  or  connected 
with  the  building,  yet  in  the  same  paper  he  objects  to 
the  providing  metalline  conductors  without  the  building, 
as  useless  or  dangerous.*     He  cautions  people  not  to 


•  Notre  curiosity  pourroit  peat-6tre  s*applaudir  dcs  rerlicrches  qu'ellc 
nous  a  fait  faire  sur  la  nature  du  toniierre,  &  sur  1h  m^canisiue  dc  ses 
principaux  efFcts  niais  cc  n'est  poir.t  ce  qu'il  y  a  dc  plus  important ;  il 
vaudruit  bien  niieux  que  nous  pui«sions  trouver  quolque  moycii  de  nous  cu 
garantir  :  on  y  a  pense ;  on  s'e>t  lueiue  flatl6  d'avoir  fait  cotte  grande  de- 
couverte;  mais  malheureuhemcnt  douzc  ann6cs  d'epreu\cs  6c  un  peu  de 
reflexion,  nuiia  ai)prenn'  nt  qu'il  ue  faut  pas  compter  sur  les  proniesses 
qu'on  nous  a  failes.  Je  I'ai  «jit,  il  y  a  long  temps,  and  avec  regret,  toulcs 
ces  poiules  de  ler  qu'on  drcsse  en  Tair,  soil  comme  cLectroscopes,  soit  couitnc 

pr^scrvatifs, sont  plii5  prwpre  a  nou>  attirer  le  ieu  du  tonnerre  qu'  tt 

noui  en  pie^erver ;  Ac  je  persiste  a  d're  que  le  projet  d'tpuiser  une 

nuce  orageuse  du  feu  dont  die  cstchrirg6e,  u'est  pas  cclaid'uuphyj»icien. 
■  Memoire  sur  Us  F.Jfets  du  Tonnerre, 

2  N  4  ring 


tl.ousan,l.venrs  pas,  hoil.  have  h,'c.„ 
'■d  l.y  t!io  lJ„n,ish  aiunM,  m  c 
sound  of  such  blessed  bolJs  «oul 
storms,  and  secure  our  buildiu-s 

hghtnmg;  and  during  so  long  ape, 
found  b^.  experience,  that  pLos  ■ 
such  blessed  sound,  are  sa.er  than  o. 


*  "«»•?';«'-,  de,  coup,  dc  f„,.d,e  ;  ™.i,  "J 
«e  «..  ..  le  «„,  co„.idere  phy,iq„c™.,„,  „,  „ 
■^»re»,  mais  il  est  rf>rf.:»  «  . 

•"  repo,  q„,„d  VoJ,  e.t  ,rri^*       ^      "'  '""  " 

or«*,„»  ..,!,,„„.;  ^"'''  '■"^"•on  bcnit  do, 

Bmtdic,  Domine . 
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ver  heard;  but  that  on  the  contrary,  the  lightning 
seems  to  strike  steeples  of  choice,  and  that  at  the  very 
time  the  bells  are  ringing* ;  yet  still  they  continue  to 
bless  the  new  bells,  and  jangle  the  old  ones  whenever  it 
thunders. — One  would  think  it  was  now  time  to  try 
some  other  trick  ; — and  ours  is  recoinuiended  (whatever 
this  able  philosopher  may  have  been  told  to  the  con- 
trary) by  more  than  twelve  years  experience,  wherein, 
among  the  great  number  of  houses  furnished  with  iron 
rods  in  North  America,  not  one  so  guarded  has  been 
materially  hurt  with  lightning,  and  several  have  beea 
evidently  preserved  by  their  means ;  while  a  number  of 
houses,  churches,  barns,  ships,  &c.  in  different  places, 
unprovided  with  rods,  have  been  struck  and  greatly 
damaged,  demolished  or  burnt.  Probably  the  vestries 
of  our  English  churches  are  not  generally  well  acquaint- 
ed with  these  facts ;  otherwise,  since  as  good  protes- 
tants  they  have  no  faith  in  the  blessing  of  bells,  they 
would  be  less  excusable  in  not  providing  this  other  secu- 
rity for  their  respective  churches,  and  for  the  good  peo- 
ple that  may  happen  to  be  assembled  in  them  during  a 
tempest,  es|>ecially  as  those  buildings,  from  their  great- 
er height,  are  more  exposed  to  the  stroke  of  lightning 
than  our  common  dwellinsrs. 

I  have  nothing  new  in  the  philosophical  way  to  com- 
municate to  you,  except  what  follows.     When  I  was 


•  En  1718.  M.  D«slandes  fit  savoir  a  rAcarlcinie  Ho^ale  dcs  sciences, 
qoe  la  nuit  du  14  on  15  d*Avril  de  la  memo  ann^e,  le  tonncrre  6toittonib6 
Atir  vingtquatre  6glises,  dcqiiis  I^ndcrnaii  juMju'a  Saiiit-Pol-de-L£on  en 
Bretagnc  ;  que  ccs  6gii»es  6toient  pr^ciseinent  celles  ou  Tun  sonnoit,  & 
que  la  foudre  avoir  6pargn6  ccllcs  ou  Ton  nc  sonnoit  pas  :  que  dans  ceUe 
de  Gouisnon,  qui  fut  cutiereroent  ruin^e,  le  tonnerre  tua  deux  personnes 
4e  quatre  qui  sonnoient,  &c.    if  tit.  dc  VAc,  JR.  det  Sci.  1719. 

last 


above  tlu*  level,  a  eonsfiiiit  siu'ce>s 
proccH'ils    tVoiu  the  (ikI  in  the  liaii 
niakingan  appearance  ihat  puzzled i 
that  the  space  not  filled  with  water 
air^  and  either  filkd  with  a  subtle  in 
tinuallv  risinsx  from  the  water,  and  i 
bv  the  least  heat  at  one  end,  and  co 
the  least  coolness  at  the  other;  or  it 
fire  it«elf,  which  pariinq  from   the  1 
glass,  and  by  iis  expani^ive  force  depr 
it  can  pass  between  it  and  the  glass, 
other  end,  whi  re  il  gets  ihrough  the  g 
air.     I  am  rnllier  inclined  to  the  i 
doubtful  between  the  two.     An   ini<c 
Mr.  Nairne,  mathematical  insfrument 
a  number  of  them  from  mine,  and  im 
his  arc  much  more  sen^sible  than  thos 
Germany. — 1   bored  a  very  small   h 
wainscot  in  the  seat  of  my  window, 
little  cold  air  cimstantly  entered,  whi 
room  was  kept  warmer  by  lires  dailv 
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that  is  not  diminished ;  and  by  adding  itself  to  the  bub^ 
ble  at  the  other  end,  that  bubble  is  not  increased,  which 
seems  very  paradoxical. — When  the  balls  at  each  end 
are  made  large,  and  the  connecting  tube  very  small  and 
bent  at  right  angles,  so  that  the  balls,  instead  of  being  at 
the  ends,  are  brought  on  the  side  of  the  tube,  and  the 
tube  is  held  so  as  that  the  balls  are  above  it,  the  water 
will  be  depressed  in  that  which  is  held  in  the  hand,  and 
rise  in  the  other  as  a  jet  or  fountain;  when  it  is  all  in 
the  other,  it  begins  to  boil,  as  it  were,  by  the  vapour 
passing  up  through  it ;  and  the  instant  it  begins  to  boil, 
a  sudden  coldness  is  felt  in  the  ball  held ;  a  curious  ex- 
periment, this,  first  observed  and  shown  me  by  Mr, 
Naime.    There  is  something  in  it  similar  to  the  old  ob- 
servation, I  think  mentioned  by  Aristotle,  that  the  bot- 
tom of  a  boiling  pot  is  not  warm ;  and  perhaps  it  may 
help  to  explain  that  fact ; — if  indeed  it  be  a  fact. — 
When  the  water  stands  at  an  equal  height  in  both  these 
balls,  and  all  at  rest ;  if  you  wet  one  of  the  balls  by 
means  of  a  feather  dipt  in  spirit,  though  that  spirit  is  of 
the  same  temperament  as  to  heat  and  cold  with  the 
water  in  the  glasses,  yet  the  cold  occasioned  by  the  eva- 
poration of  the  spirit  from  the  wetted  ball  will  so  eon- 
dense  the  vapour  over  the  water  contained  in  that  ball 
as  that  the  water  of  the  other  ball  will  be  pressed  up 
into  it,  followed  by  a  succession  of  bubbles,  till  the  spi- 
rit is  all  dried  away.     Perhaps  the  observations  on  these 
little  instruments  may  suggest  and  be  applied  to  some 
beneficial  uses.   It  has  been  thought,  that  water  reduced 
to  vapour  by  heat  was  rarefied  only  fourteen  thousand 
times,  and  on  this  principle  our  engines  for  raising  wa- 
ter by  fire  are  said  to  be  constructed  :  but  if  the  va- 
pour  so  much  rarefied  from  water  is  capable  of  being 

itself 


....  tv»  UK*  Other  ot  a  inoviablc 
middlo  likt'  a  sraK'-hoain)  l)v  a 
may  bo  applied  advantageously 
nical  purposes.  *  *  * 

1  am^  Su;. 


Experiments,  Observatiomy  and  Fn 
the  Opinion  of'  the  Vtility  of  lo 
securing  Bui/dings  J)vm  Damage 
ning. 

Read  at  the  Committee  appointed  to  romidt 
to  secure  the  MagasLnes  at  Purfleet, 

EXPERIMENT  I 

THE  prime  conductor  of  an  eler 
(See  Plate  IV,)  beino:  supported  ab 
half  above  the  table  bv  a  wax-stand 
ed  A  pointed  uire  7  inebes  and  a  ball 
of  an  inch  tbick^  and  tapering  to 
communicating  with  the  table;  wb 
uppermost)  is  covered  by  the  end  oi 

ductor  m""  "• 
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meter  drops,  showing  the  prime  conductor  to  be  in* 
Btantly  discharge<l  and  nearly  emptied  of  its  electricity. 
Turn  the  wire  its  blunt  end  upwards  (which  represents 
uii  unpointed  bar)  and  no  such  eflfect  follows,  the  elec- 
trometer remaining  at  its  usual  height  when  the  prime 
conductor  is  cliarged. 

OBSERVATION. 

What  quantity  of  lightning,  a  high  pointed  rod  well 
communicating  wilh  the  earth  may  be  expected  to  dis- 
charge from  the  clouds  silently  in  a  short  time,  is  yet 
unknown ;  but  I  have  reason  from  a  particular  fact  to 
think  it  may  at  some  times  be  very  great.  In  Phila- 
delphia I  Iiad  such  a  rod  fixed  to  the  top  of  my  cliim- 
ney,  and  extending  about  nine  feet  above  it.  From 
the  foot  of  this  rod,  a  wire  (the  thickness  of  a  goose- 
quill)  came  through  a  covered  glass  tube  in  the  roof^  and 
down  through  the  well  of  the  stair-case ;  the  lower  end 
connected  with  the  iron  spear  of  a  pump.  On  the  stair- 
case opposite  to  my  chamber-door,  the  wire  was  di- 
vided ;  the  ends  separated  about  six  inches,  a  little  bell 
on  each  end ;  [and]  between  the  bells  a  little  brass  ball 
suspended  by  a  silk  thread,  to  play  between  and  strike 
the  bells  when  clouds  passed  with  electricity  in  them. 
After  having  frequently  drawn  sparks  and  charged  bot- 
tles from  the  bell  of  the  upper  wire,  I  was  one  night 
waked  by  loud  cracks  ou  the  stair-case.  Starting  up 
and  opening  the  door,  I  perceived  that  the  brass  ball, 
instead  of  vibrating  as  usual  between  the  bells,  was  re- 
pelled and  kept  at  a  distance  from  both ;  while  the  fire 
passed  sometimes  in  very  large  quick  cracks  from  bell 
to  bell;  aiid  sometimes  in  a  continued  dense  white 
titream,  seemingly  as  large  as  my  finger,  whereby  the 

whole 


tUc  wire  is  dri'inrd  pertinent  to  t 

EXPERIMENT 

TIic  pointed  wire  under  the  jiri 
nuing  of  the  same  height,  pinch  i 
and  finger  near  the  top,  so  as  ;W 
then  turning  the  globe,  the  t  lect 
mark  the  full  charge.     Slip  the  fii 
discover  al)out  half  an  inch  of  the 
half  inch,  and  then  another ;  at  ev< 
tions  discovering  more  and  more  o 
j'ou  will  sec  the  electrometer  fall 
tionahly,  stopping  when  you  stop. 


#  Mr.  dc  Rooius  saw  still  greater  quantities 
bv  the  wire  of  his  kite,  lie  had  "explosions  f 
•'  greatly  resembled  that  of  thunder,  and  were 
"  the  heart  of  the  city,  notwithstanding  the  vari 
«« teen  ttt  the  instant  of  the  explosion  had  the 
"  inches  long  and  five  lines  in  diameter.  Yet 
"  plosion  to  the  end  of  the  experiment,  no  ligh 
"  any  thunder  heard.  At  another  time  the  strc 
*'  -wer**  «!.-»• —  ■*  ' 
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/ 


the  whoU  distance  at  once/  the  ball  falls  instantly  down 
to  the  stem. 

OBSERVATION. 

From  this  experiment  it  seems  that  a  greater  effect 
in  drawing  off  the  lightning  from  the  clouds  may  be 
expected  from  long  pointed  rods,  than  from  short  ones ; 
I  mean  from  such  as  show  the  greatest  length,  above  the 
building  they  are  fixed  on, 

EXPERIMENT  III. 

Instead  of  pinching  the  point  between  the  thumb 
and  finger,  as  in  the  last  experiment,  keep  the  thumb 
and  finger  each  at  near  an  inch  distance  from  it,  but  at 
the  same  height,  the  point  betweeil  them.  In  this  si- 
tuation, though  the  point  is  fairly  exposed  to  the  prime 
conductor,  it  has  little  or  no  eil'ect ;  the  electrometer 
rises  to  the  height  of  a  full  charge. — But  the  moment 
the  fingers  arc  taken  away,  the  ball  falls  quick  to  tlie 
«tem.  ^ 

OBSERVATION. 

To  explain  this,  it  is  supposed,  that  one  reason  of 
the  sudden  effect  produced  by  a  long  naked  pointed 
wire  is,  that  (by  the  repulsive  power  of  the  positive 
charge  in  the  prime  conductor)  the  natural  quantity  of 
electricity  contained  in  tlie  pointed  wire  is  driven  down 
into  the  earth,  and  the  point  of  the  wire  made  strongly 
negative ;  whence  it  attracts  the  electricity  of  the  prime 
conductor  more  strongly  than  bodies  in  their  natural 
state  would  do ;  the  small  quantity  of  common  matter  in 
the  point,  not  beiug  able  by  its  attractive  force  to  re- 
tain its  natural  quantity  of  the  electric  fluid,  against  the 
force  of  that  repulsion. — But  the  finger  and  thumb 

being 


fcrcnt  powers  of  the  [)oint  in  the 

on  the  slij)[>ing  down  the  finger 

distances. 
jr.  Hence  is  collected,  that  a  p 

^»  fween  ttro  tall  chimnies,  and  vei 

'  ^  stance  of  which  I  have  seen)  cj 

effect^  as  if  it  had  been  erected 
•^  neys^  its  whole  length  above  it. 


EXPERIMENT 

V,  instead  of  a  long  pointed  wi 
(to  represent  a  building  without 
under  and  as  near  the  prime  condi 
the  ball  of  the  electrometer  will  J 
taking  away  the  large  body,  will  ri 

OBSERVATION 

Its  rising  again  shows  that  the  i 
little  or  none  of  its  electric  cha] 
through  the  point :  the  falling  oi 
large  body  was  under  the  conduct 


I 


I 


J I  that  a  niin"»»*-'  -^ 
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as  soon  as  within  the  striking  distance ;  and^  where  the 
prime  conductor  moveable  like  a  chmd,  it  would  ap- 
proach the  body  by  attraction  till  within  that  distance. 
The  swift  motion  of  clouds^  as  driven  by  the  winds, 
probably  prevents  this  happening  so  often  as  otherwise 
it  might  do :  for^  though  parts  of  the  cloud  may  stoop 
towards  a  building  as  they  pass^  in  consequence  of  such 
attraction^  yet  they  are  carried  forward  beyond  the 
striking  distance  before  they  could  by  their  descend- 
ing come  within  it. 

EXPERIMENT  V. 

Attach  a  small  light  lock  of  cotton  to  the  underside 
of  the  prime  conductor,  so  that  it  may  hang  down  to- 
wards the  pointed  wire  mentioned  in  the  first  experi- 
ment. Cover  the  point  with  your  finger,  and  the  globe 
being  turned,  the  cotton  will  extend  itself,  stretching 
down  towards  the  finger,  as  at  a ;  but  on  uncovering 
the  point,  it  instantly  flies  up  to  the  prime  conductor, 
as  at  b,  and  continues  there  as  long  as  the  point  is  un- 
covered. The  moment  you  cover  it  again,  the  cotton 
flies  down  again,  extending  itself  towards  the  finger ; 
and  the  same  happens  in  degree,  if  (instead  of  the 
finger)  you  use,  uncovered,  the  blunt  end  of  the  wire 
uppermost. 

OBSERVATION. 

To  explain  this,  it  is  supposed  that  the  cotton^  by  its 
connection  with  the  prime  conductor,  receives  from  it 
a  quantity  of  its  electricity ;  which  occasions  its  being 
attracted  by  the  Jir^er  that  remains  still  in  nearly  its  na- 
tural state.  But  when  a  point  is  opposed  to  the  cotton, 
I  its  electricity  is  thereby  taken  from  it,  izaier  than  it 
VOL.  I.  So  call 


"  '■  *'""  '"^'.v  «"'ucivc  tUnt  « I., 
over  a  /,«;/,//«„,  „„„^.  ^,,^  ^,.  .^^ 

»i;a.!^,„c.,us  niuy  l,o  drawn  down  b, 

»"gl' part  of  the  edifice  ;croatm; 
;*""""""■'""■"''  »>«ucen  it  and  tlu 

'''»^^/«W;Wbcinp  presented  t 

occasion  its  reeling,  like  the  cc 

cJoud ;  and  thereby  /«,.,,,,,  ,-„. 

distance,  so  as  ofua  to  make  it  , 

ing  <hstance.     Turning  the  bfunt  e 

niost  (Which  represents  the  unpoi 

that  the  same  good  effect  is  not 

I'tvte,!.     A  long  pointed  rod  it  is 

■••ay  ,;.«,,//  s,>.ne  strokes;   as  wt 

"'at  .all  upon  it,  when  a  great  be 

on  so  heavily  that  the  above  rep 

iragmcnts  cannot  take  ,,lace. 

EXPERIMEXT  VI 

Opposite  the  side  of  the  uri, 


«*^  ^ ..  /. 


prime  co 
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8S  that  four  inches  of  the  pointed  end  of  one  wire^  and 
an  equal  length  of  the  blunt  end  of  the  other,  may  pro- 
ject beyond  the  ends  of  the  boxes ;  and  both  at  eight- 
een inches  distance  from  the  prime  conductor.  Then 
charging  the  prime  conductor  by  a  turn  or  two  of  the 
globe^  the  balls  of  each  pair  will  separate ;  those  of  the 
box,  whence  the  point  projects  most,  considerably ;  the 
others  less.  Touch  the  prime  conductor,  and  those  of 
the  box  with  the  blunt  point  will  colhpse,  and  join. 
Those  connected  with  the  point  will  at  the  same  time 
approach  each  other,  till  within  about  an  inch,  and  there 
remain, 

OBSERVATION. 

This  seems  a  proof,  that  though  the  small  sharpened 
part  of  the  wire  must  have  had  a  less  natural  quantity 
in  it  before  the  operation,  than  the  thick  blunt  part ; 
yet  a  greater  quantity  was  driven  down  from  it  to  the 
balls.  Thence  it  is  again  inferred,  that  the  pointed  rod 
is  rendered  more  negative :  and  farther,  that  if  a  stroke 
must  fall  from  the  cloud  over  a  building,  furnished  with 
such  a  rod,  it  is  more  likely  to  be  drawn  to  that  pointed 
rod,  than  to  a  blunt  one ;  as  being  more  strongly  ne- 
gative, and  of  course  its  attraction  stronger.  And  it 
seems  more  eligible,  that  the  lightning  should  fall  on 
the  point  of  the  conductor  (provided  to  convey  it  into 
the  earth)  than  on  any  other  part  of  the  building, 
thence  to  proceed  to  such  conductor.  Which  end  is 
also  more  likely  to  be  obtained  by  the  length  and  lofti- 
ness of  the  rod ;  as  protecting  more  extensively  the 
building  under  it. 

It  has  been  objected,  that  erecting  pointed  rods  upon 
edifices,  is  to  invite  and  draw  the  lightning  into  them; 
mnd  therefore  dangerous.    Were  such  rods  to  be  erec- 

9,0  Q  ted 


1-nnon.s    .hie,,  ,.,,,  ,„^^.^^^ 

,t    ':"''•   ''  '^ '"'«  «''«t  in  n., 
times  Imppced.     But  when  it 
o«e  our  first  knonJedge  of  the 
"^  l>gl.«n,ng,   to  observations  < 

monts;nndthatonca«.fullvcor 

cnratc  accounts  of  former  fiicts 

fons  of  those  that  have  occu;^ 

»'«ve  surprisingly  agreed  with  the 

-oncened  that  in  natural  phiJosop 

at  c       t.  suggestion  has  not 
that  the  farther  new  experimeau  , 
commendation  of  /o./«harp;oi 

It  has  been  urgt.1  too,  that  tl»ou 
considerable  effects  on  a  s„u,U  pZ 

'^'*'««r«;  yet  on  g.e.,  clouds  and™ 
»'""g  ;s  to  be  expected  from  them 
-ercd,  that  in  those  W/  .v.": 
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must  have  some  effect.  And  if  the  quantity  discharged 
by  a  single  pointed  rod  may  be  so  considerable  as  I 
have  shown  it;  the  quantity  discharged  by  a  number 
will  be  proportionably  greater. 

But  this  part  of  the  theory  does  not  depend  alone  on 
$mall  experiments.  Since  the  practice  of  erecting 
pointed  rods  in  America  (now  near  twenty  years)  five 
of  them  have  been  struck  by  lightning,  viz.  Mr.  Ra- 
ven's and  Mr.  Maine's  in  South  Carolina ;  Mr.  Tucker's 
in  Virginia;  Mr.  West's  and  Mr.  Moulder's  in  Phila- 
delphia. Possibly  there  may  have  been  more  that  have 
not  come  to  my  knowledge.  But  in  every  one  of 
these^  the  lightning  did  not  fall  upon  the  body  of  the 
house,  but  precisely  on  the  several  points  of  the  rods ; 
and,  though  the  conductors  were  sometimes  not  suffi- 
ciently large  and  complete,  was  conveyed  into  the  earth, 
without  any  material  damage  to  the  buildings.  Facts 
then  i«  great,  as  far  as  we  have  them  authenticated, 
justify  the  opinion  that  is  drawn  from  the  experiments 
in  small  as  above  related. 

It  has  also  been  objected,  that  unless  we  knew  the 
quantity  that  might  possibly  be  discharged  at  one  stroke 
from  the  clouds,  we  cannot  be  sure  we  have  provided 
sufficient  conductors ;  and  therefore  cannot  depend  on 
their  conveying  away  all  that  may  fall  on  their  points. 
Indeed  we  have  nothing  to  form  a  judgment  by  in  this 
but  past  facts ;  and  we  know  of  no  instance  where  a 
compleat  conductor  to  the  moist  earth  has  been  insufH- 
cient,  if  half  an  inch  diameter.  It  is  probable  that 
many  strokes  of  lightning  have  been  conveyed  through 
the  common  leaden  pipes  affixed  to  houses  to  carry 
down  the  water  from  the  roof  to  the  ground  :  and  there 
is  no  account  of  such  pipes  being  melted  and  destroyed, 
as  must  son^etime^  have  happened  if  they  had  been  in- 

£  o  3  sufficient 


more  than  suHicirnt  tor  anv 
viil  tall  on  its  point.     It  i>  tru< 
should  happen  wherein  the  wii 
be  opcnedy  such  pipes  may  b< 
quantity ;  and  if  God  for  our 
rain  fire  upon  us,  as  upon  soin 
expected  that  our  conductors  o 
secure  our  houses  against  a  uiir. 
drawn  up  into  the  air  and  there 
posed  to  fall  again  in  rahi  by 
soon  as  a  number  of  particles  su 
can  get  together ;  so  when  the  < 
means)  over  or  under-charged  [v 
a  degree  sufficient  to  attract  th> 
the  equilibrium  is  restored^  boti 
comes  great  beyond  that  degre 
meter,  for  limiting  precisely  the  i| 
is  to  be  administered  in  a  uiedi* 
make  this  more  easily  intelligil 
knob  does  by  a  screw  a|)proacl 
ilistanco  intended,  but  there  rem 
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charges  would  be  made  when  the  quantity  accumulated 
was  equal  to  the  distance :  But  there  is  a  circumstance 
which  by  occasionally  lessening  the  distance,  lessens 
the  discharge ;  to  wit,  the  moveableness  of  the  clouds, 
and  their  being  drawn  nearer  to  the  earth  by  attraction 
when  electrified ;  so  that  discharges  are  thereby  ren- 
dered more  frequent  and  of  course  less  violent.  Hence 
whatever  the  quantity  may  be  in  nature,  and  whatever 
the  power  in  the  clouds  of  collecting  it ;  yet  an  accu- 
mulation and  force  beyond  what  mankind  has  hitherto 
been  acquainted  with  is  scarce  to  be  expected  *. 
Jug.  27,  1772.  B.  F. 

#  It  may  be  fit  to  mention  here,  that  the  immediute  occasion  of  the 
dispute  concerning  the  preference  between  pointed  and  blunt  conductor! 
of  lightning,  arose  as  follows  : — A  powder-mill  having  blown  up  at  Bres- 
eia,  in  consequence  of  its  being  struck  with  lightning,  the  English  board 
of  ordnance  applied  to  their  painter,  Mr.  Wilson,  then  of  some  note  aa 
an  electrician,  for  a  method  to  prevent  the  like  accident  to  their  maga- 
lines  at  Purfleet.  Air.  Wilson  having  advised  a  blunt  conductor,  and  it 
being  anderstood  that  Dr.  Franklin's  opinion,  formed  upon  the  spot,  was 
lor  a  pointed  one  ;  the  matter  was  referred  in  1773,  to  the  Royal  Society, 
•nd  by  them  ai  usual,  to  a  committee,  who,  after  consultation,  prescribed 
a  method  conformable  to  Dr.  Franklin's  theory.  But  a  harmless  stroke 
of  lightning,  having  under  particular  circumstances,  fallen  upon  one  of 
the  buildings  and  its  apparatus  in  May  1777 ;  the  subject  came  again  into 
riolent  agitation,  and  was  again  referred  to  the  society,  and  by  the  so- 
ciety again  referred  to  a  new  committee,  which  committee  confirmed  the 
decision  of  the  first  committee.  B.  V.  f 

f  Wherever  this  signature  occurs,  the  note  is  taken  from  a  volume  of 
Dr.  Franklin's  writings,  entitled  Political,  Miscellaneous,  and  Philosophi- 
cal Pieces,  printed  for  Johnson,  1779.  The  editor  of  that  volume,  though 
e  young  man  at  the  time,  had  already  evinced  extraordinary  talents,  and 
was  the  friend  and  correspondent  of  our  author.  As  he  has  chosen  to 
withhold  his  name,  we  conceive  ourselves  not  entitled  to  disclose  it :  but 
we  shall  take  the  freedom  of  an  acquaintance  to  use  the  notes  occasionally, 
dceuuDg  them  in  many  instances  valuable  historical  records.     Editor, 

So  4  TO 


mif  nf  i'lcclrical  Cinuiuctots^  whi 
to  sriul  inc.  I  rrad  it  wiih  ^,xc 
U)  lu'ccpt  my  sincere  thanks  foi 

Upon  my  retnrn  to  this  coun 
of  conductors  much  increased 
efficacy  in  prescmng  buildings 
demonstrated  their  utility.     A 
my  own  house  was  one  day 
which  occasioned  the  neighbou 
sistancCy  in  case  of  its  beins;  on 
wa>  done^  and  my  family  was  oi 
frightened  with  the  violence  of  tl 

Last  year,  my  house  being  en- 
was  obHu:ed  to  be  taken  down, 
nation,  that  the  {>ointed  terminat 
was  originally  nine  inches  long,  i 
an  inch  in  diameter  in  its  thickest 
entirely  melted ;  and  that  its  coi 
of  iron  below  was  viry  slight.  1 
time,  this  invention  has  proved  o 
it,  and  lias  added  this  personal  a( 
sure  he  before  rectMv****    *' —    ' 
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remarked  in  various  instances,  that  the  points  were 
melted  in  like  manner.  There  is  no  example  of  a  house, 
provided  with  a  perfect  conductor,  which  has  suffered 
any  considerable  damage;  and  even  those  which  are 
without  them  have  suffered  little,  since  conductors  have 
come  common  in  this  city. 

B.  FRANKLIN. 


TO    JOHN    PRINGLE,    M.    D.    AND    F.    R.   S, 

On  the  Effects  qf  Electricity  in  paralytic  Cages, 
Sir,  Craven-street,  Dec,Q\,  1757* 

IN  compliance  with  your  request,  I  send  you  the 
following  account  of  what  I  can  at  present  recollect 
relating  to  the  effects  of  electricity  in  paralytic  caaes^ 
which  have  fallen  under  my  observation. 

Some  years  since,  when  the  news-papers  made  men* 
tion  of  great  cures  performed  in  Italy  and  Germany; 
by  means  of  electricity,  a  number  of  paralytics  were 
brought  to  me  from  different  parts  of  Pensylvania,  and 
the  neighbouring  provinces,  to  be  electrised,  which  I 
did  for  them  at  their  request.  My  method  was,  to 
place  the  patient  first  in  a  chair,  on  an  electric  stool, 
and  draw  a  number  of  large  strong  sparks  from  all  parts 
of  the  affected  limb  or  side.  Then  I  fully  charged  two 
six-gallon  glass  jars,  each  of  which  had  about  three 
square  feet  of  surface  coated ;  and  I  sent  the  united 
shock  of  these  through  the  affected  limb  or  limbs,  re* 
peating  the  stroke  commonly  three  times  each  day. 
The  first  thing  observed,  was  an  immediate  greater  sen- 
sible 
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sibic  ivaiTntb  in  ihe  lame  limbs  that  had  received  the 
stioke  Uian  in  the  others;  and  the  next  morning  the 
patients  usually  related,  that  they  had  in  the  night  ielt 
a  pricking  sensation  in  the  flesh  of  the  pamlytic  limbs; 
and  v'oiild  sometinies  show  a  uuinbcr  of  small  red  spots, 
which  ihcy  supposed  were  occasioned  by  those  prick- 
ings. The  limbs,  too,  were  found  more  capable  of  vo- 
luntary motion,  and  seemed  to  receive  strength.  A 
mail,  i'ut  initance,  who  could  not  the  first  day  lift  the 
lame  hand  from  off  his  knee,  would  the  next  day  raise 
it  four  or  five  inches,  the  third  day  higher;  and  on  the 
fifth  day  was  ahle,  but  with  a  feeble  languid  motion,  to 
take  off  his  hat.  These  appearances  gave  great  spirits 
to  the  patients,  and  made  them  hope  a  perfect  cure; 
l>ut  I  do  not  remember  that  I  ever  saw  any  amendment 
after  the  fifth  day;  which  the  patients  perceiving, 
and  finding  the  sliocks  pretty  severe,  they  became  dis- 
couraged, went  home,  and  in  a  short  time  relapsed ;  so 
thar  I  never  knew  any  advantage  from  electricity  in 
palsies  that  was  permanent.  And  how  far  the  apparent 
temporary  advantage  might  arise  from  the  exercise  in 
the  patients  journey,  and  coming  daily  to  my  house,  or 
from  the  spirits  given  by  the  hope  of  success,  enabling 
llieni  to  exert  more  strength  in  moving  their  limbs,  1 
will  not  pretend  to  say. 

Perhaps  some  permanent  advantage  might  have  been 
obtiiined,  if  the  electiic  shocks  had  been  accompanied 
with  proper  medicine  and  regimen,  under  the  direction 
a  skilful  physician.  !t  may  be,  too,  that  a  few  great 
strokes,  as  given  in  my  method,  may  not  be  so  proper 
as  many  small  ones;  since  by  the  account  front  Scot- 
land of  a  case,  in  which  two  hundivd  shocks  frotn  e 
pliiiil  were  given  daily,  it  seeuis,  that  a  perfect  cure  hat 
been 
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been  made.  As  to  any  uncommon  strength  supposed 
to  be  in  the  machine  used  in  that  case^  I  imagine  it 
couid  have  no  share  in  the  effect  produced ;  since  the 
strength  of  the  shock  from  charged  glass^  is  in  propor- 
tion to  the  quantity  of  surface  of  the  glass  coated  ;  so 
that  my  shocks  from  those  large  jars^.  must  have  been 
much  greater  than  any  that  could  be  received  from  a 
phial  held  in  the  hand, 

I  am,  with  great  respect.  Sir, 

Your  most  obedient  Servant, 

B.  FRANKLIN, 


Electrical  Experiments  on  Jmher. 

Saturday,  July  3,  1 762. 

TO  try,  at  the  request  of  a  friend,  whether  amber 
finely  powdered  might  be  melted  and  run  together 
again  by  means  of  the  electee  fluid,  I  took  a  piece  of 
small  glass  tube,  about  two  inches  and  a  half  long,  the 
bore  about  one-twelfth  of  an  inch  diameter,  the  glasi 
itself  about  the  same  thickness;  I  introduced  into  this 
tube  some  powder  of  amber,  and  with  two  pieces  of 
wire  nearly  fitting  the  bore,  one  inserted  at  one  end, 
the  other  at  the  other,  I  rammed  the  powder  hard  be- 
tween them  in  the  middle  of  the  tube,  where  it  stuck 
fast,  and  was  in  length  about  half  an  inch.  Then  leav- 
ing the  wires  in  the  tube,  I  made  them  part  of  the  elec- 
tric circuit,  and  discharged  through  them  three  rows  of 
my  case  of  bottles.  The  event  was,  tliat  the  glass  was 
broke  into  very  small  pieces  and  those  dispersed  with 

violence 


lorced  on  it  bv  n  bla^t,  and   llio 
strong  smell,  somewhat  like  that  t'n 
Wliencc  1  imagined,  that  the  an; 
had  exploded  as  gunpowder  woul 
same  circumstances. 

That  1  might  bettor  see  the  effe 
made  the  next  experiment  in  a  tub 
roiled  up  and  bound  strontrly  wit 
bore  was  about  one-eighth  of  an 
rammed  powder  of  amber  into  this  i 
other,  and  as  the  quantity  of  amber 
creased  the  quantity  of  electric  fliii 
through  it  at  once  five  rows  of  mj'  I 
ing  the  tube,  I  found  that  some  of  iV 
ploded,  an  impression  was  made  on  t 
was  not  hurt,  and  most  of  of  the  pow 
turned  black,  which  I  suppose  migh 
forced  through  it  from  the  burned  pi 
hard;  but  as  it  powdered  again  wh( 
fingers,  I  suppose  that  hardness  not  i 
ing  any  parts  in  it,  but  merely  from 
powder  when  1  rho.-o..>->  ^^ 
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TO   THOMAS    EONAYNE,    ESQ.    AT    CORKE*. 
On  the  Electricity  qfthe  Fogs  in  Ireland. 

Sib,  London j  April  20,  1766. 

I  HAVE  received  your  very  obliging  and  very  inge- 
nious letter  by  Captain  Kearney.  Your  observations 
upon  the  electricity  of  fogs  and  the  air  in  Ireland,  and 
upon  different  circumstances  of  storms,  appear  to  me 
very  curious,  and  I  thank  you  for  them.  There  is  not, 
in  my  opinion,  any  part  of  the  earth  whatever  which  is, 
or  can  be,  naturally  in  a  state  of  negative  electricity : 
and  though  different  circumstances  may  occasion  an 
inequality  in  the  distribution  of  the  fluid,  the  equili- 
brium is  immediately  restored  by  means  of  its  extreme 
subtilty,  'and  of  the  excellent  conductors  with  which 
the  humid  earth  is  amply  provided.  I  am  of  opinion, 
however,  that  when  a  cloud,  well  charged  positively, 
passes  near  the  earth,  it  repels  and  forces  down  into  the 
earth  that  natural  portion  of  electricity,  which  exists 
near  its  surface,  and  in  buildings,  trees,  8cc.  so  as  ac- 
tually to  reduce  them  to  a  negative  state  before  it 
strikes  them.  I  am  of  opinion  too,  that  the  negative 
state  in  which  you  have  frequently  found  the  baUs, 
which  are  suspended  from  your  apparatus,  is  not  always, 
occasioned  by  clouds  in  a  negative  state;  but  more 
commonly  by  clouds  positively  electrified,  which  have 
passed  over  them,  and  which  in  their  passage  have  re- 
pelled and  driven  off  a  part  of  the  electrical  matter. 


*  This  letter  is  translated  from  the  French  edition  of  Dr.  Franklin's 
works',  as  are  also  all  that  follow,  to  the  Appendix,  the  one  to  Miss  Ste- 
phenion  excepted.    Editor, 

2  which 


Qiiiiuiiig  It  considerably  bt'^ond 
near  to  the  opposile  superficies, ; 
iDg  it  after  the  experiment.  It 
less  after  being  ground,  equally 
convinced  me,  that  my  hypotliet 
erroneous.  It  is  difficult  tu  co 
men^  superfluous  quantity  of  ele< 
side  of  a  glass  is  deposited. 

I  send  you  my  paper  concernio 
lately  published  here  in  the  Philos 
immediately  after  a  paper  by  i6 
wme  subject. 

I  am.  Sir, 


Mode  of  atcertmmng,  mket/ier  the  1 
to  those  who  touch  either  the  Surii- 
pedo,  be  electrical. 

1 .  Touch  the  fisb  with  a  stick  n 
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'  If  the  8}iock  be  communicated  by  the  latter  body^ 
and  not  by  the  others^  it  is  probably  not  the  mechanical 
effect^  as  has  been  supposed^  of  some  muscular  action 
in  the  fish^  but  of  a  subtile  fluids  in  thi3  respect  analo- 
gous at  least  to  the  electric  fluid. 

2.  Observe  far^her^  whether  the  shock  can  be  con- 
veyed without  the  metal  being  actually  in, contact  with 
the  fish^  an4  if  it  can^  whether^  in  the  space  between, 
any  light  appear^  and  a  slight  noise  or  crackling  be 
heard. 

If  so/ these  also  are  properties  common  to  the  elec- 
tric fluid. 

3.  Lastly,  touch  the  fish  with  the  wire  of  a  small 
Leyden  bottle,  and  if  the  shock  can  be  received  across, 
observe  whether  the  wire  will  attract  and  repel  light 
bodies,  and  you  feel  a  shock,  while  holding  the  bottle 
in  one  hand,  and  touching  the  wire  with  the  other. 

If  so,  the  fluid,  capable  of  producing  such  effects 
seems  to  have  all  the  known  properties  of  the  electric 
fluid. 

Addition,  I9,th  August,  1772, 

In  Consequence  of  the  Experiments  and  Discoveries  madt 
in  France  by  Mr,  Walsh,  and  communicated  by  him  to 
Dr.  Franklin. 

Let  several  persons,  standing  on  the  floor,  hold 
bands,  and  let  one  of  them  touch  the  fish,  so  as  to  re- 
ceive a  shock.  If  the  shock  be  felt  by  all,  place  the 
fish  flat  on  a  plate  of  metal,  and  let  one  of  the  persons 
holding  hands  touch  this  plate,  while  the  person  far- 
thest from  the  plate  touches  the  upper  part  of  the  fish 
with  a  metal  rod:  then  observe,,  if  the  force  of  the 

VOL.  I.  2  p  shock 


I  ■ 


wiIJ  atlract  and  repel  lij^ht  bodic 
suspended  by  a  long  silk  string 
little  distance  from  the  bottles, 
traded  and  repelled  by  them. 


TO    M.    DVBOU 

On  the  Analogy  between  Afagneti 

AS  to  the  magnetism,  which 
electricity,  my  real  opinion  is,  thai 
nature  have  no  affinity  with  each 
apparent  production  of  magnetism 
The  matter  may  be  explained  thus 
1st,  The  earth  is  a  great  magnet 
2dly,  There  is  a  subtile  fluid,  < 
fluid,  which  exists  in  all  ferrugir 
attracted  by  all  their  parts,  and  equ 
their  whftl*^  cnKc*««—  -  --  ' 
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in  motion  so  as  to  be  more  rarefied  in 'one  part  andf 
more  condensed  in  another;  but  it  cannot  be  withdrawn 
by  any  force  that  we  are  yet  made  acquninted  with^  so 
as  to  leave  the  whole  in  a  negative  state^  at  least  rela*- 
tively  to  its  natural  quantity;  neither  can  it  be  intro- 
duced so  as  to  put  the  iron  into  a  positive  state^  or  ren*^ 
der  it  plus.  In  this  respect^  therefore  magnetism  differs 
from  electricity. 

4thly,  A  piece  of  soft  iron  allows  the  magnetic  fluid 
wliich  it  contains  to  be  put  in  motion  by  a  moderate 
force^  so  that  being  placed  in  a  line  with  the  magnetic, 
pole  of  the  earth,  it  immediately  acquires  the  proper- 
ties of  a  magnet;  its  magnetic  fluid  being  drawn  or 
forced  from  one  extremity  to  the  other;  and  this  efiiect 
continues  as  long  as  it  remains  in  the  same. position^, 
one  of  its  extremities  becoming  positively  magnetised, 
and  the  other  negatively.  This  temporary  magnetism, 
ceases  as  soon  as  the  iron  is  turned  east  and  west,  the 
fluid  immediately  difinsing  itself  equally  through  the^ 
whole  iron,  as  in  its  natural  state. 

5thly,  The  magnetic  fluid  in  hard  iron,  or  steel,  is  put^ 
in  motion  with  more  difliculty,  requiring  a  force  greater, 
than  the  earth  to  excite  it ;  and  when  once  it  has  been 
forced  from  one  extremity  of  the  steel  to  the  other,  it 
is  not  easy  for  it  to  return ;  and  thus  a  bar  of  steel  is 
converted  into  a  permanent  magnet. 

6thly,  A  great  heat,  by  expanding  the  substance  of 
this  steel,  and  increasing  the  distance  between  its  par- 
ticles, affords  a  passage  to  tbe  electric  fluid,  which  is 
thus  again  restored  to  its  proper  equilibrium;  the  bar 
appearing  no  longer  to  possess  magnetic  virtue. 

7thiy,  A  bar  of  steel  which  is  not  magnetic,  being 
placed  in  the  same  position,  relatively  to  the  pole  of 

S  r  2  the 


* 

i 


atuiviiiv::>o      cillU     «.  UllllirilbcU  lUIl,    prOUll 

cooling  of  tlie  har,  rciaiiiod  it  in  tli 
mitting  it  to  resume  its  original  siti 
8thly,  The  violent  vibrations  o: 
steel  bar,  when  forcibly  struck  in  il 
parate  the  particles  in  sucli  a  mam 

1  bration,  that  they  permit  a  porti< 

fluid  to  pass,  influenced  by  the  na 
tlie  earth ;  and  it  is  afterwards  so  f 

"r  the  re-approach  of  the  particles 

ceases,  that  the  bar  becomes  a  perr 
9thly,  An  electric  shock  passing 
a  like  position,  and  dilating  It  for  a: 
for  the  same  reason,  a  permanent  n 
by  imparting  magnetism  to  it,  but  ; 

,  per  magnetic  fluid  to  put  itself  in  n 

lOthiy,  Thus,  there  is  not  in  real 
in  a  given  piece  of  steel  after  it  is 

j  than  existed  in  it  before.     The  nati 

'  displaced  or  repelled.     Hence  it  foi 

apparatus  of  magnets  may  charge 

:i  fiteel,  without  communicating  to  th 
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because^  as  it  is  many  years  since  I  read  his  book^  which 
J  have  left  in  America,  it  may  happen,  that  I  may  have 
added  to  or  altered  it  in  some  respect;  and  if  I  h^ve 
misrepresented  any  thing,  the  error  ought  to  be  charged 
to  my  account. 

If  this  hypothesis  appears  admissible,  it  will  serve  a^ 
an  answer  to  the  greater  part  of  your  questions.  I  have 
only  one  remark  to  add,  which  is,  that  however  great 
the  force  is  of  magnetism  employed,  you  can  only  con- 
vert a  given  portion  of  steel  into  a  magnet  of  a  force 
proportioned  to  its  capacity  of  retaining  its  magnetic 
fluid  in  the  new  position  in  which  it  is  placed,  without 
letting  it  return.  Now  this  power  is  different  in  differ- 
i^nt  kinds  of  steel,  but  limited  in  all  kinds  whatever. 

B.  FRANKLIN. 


TO    MESSRS.    DUBOUBG    AND    d'aLIBARD*. 

Concerning  the  Mode  of  rendering  Meat  tender  by  Electricity. 
MY    DEAR    FRIENDS, 

MY  answer  to  your  questions  concerning  the  m6d.e 
of  rendering  meat  tender  by  electricity,  can  only  be 
founded  upon  conjecture ;  for  I  have  not  experiments 
enough  to  warrant  the  facts.  All  that  I  can  say  at  pre- 
sent is,  that  I  think  electricity  might  be  employed  for 
this  purpose,  and  I  shall  state  what  follows  as  the  ob- 
servations or  reasons,  which  make  me  presume  so. 

It  has  been  observed,  that  lightning,  by  rarefying 


*  This  letter  has  no  date,  but  the  one  to  which  it  is  tn  answer  is  dated 
Maj  J«  1775.    Editor. 

2  p  3  and 
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"tc  flesh  of  animals,  f„,|, 

""■  "  «"".  hard,  and  „<,,  j„ 
«>"»  the  particle,  adhere  to 
At.  eertoin  period,  the  coh< 
'"  f'Sreas  towards  putrelact 
duce  a  total  separation,  the  fl, 

,        f"*'.  oris  in  that  state  n,o,l 
food. 

Jt  has  frequently,  been  ,e„„i 

"f^l'SPmrity  immediately, 

•b,  the  case,  since  a, uantiiy 

""".■naynotbesnflicicntto,, 

Mdp^tide.  of  flesh,  and  red, 
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•hat  some  ammal,  killed  in  Z 
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»«!.  surprising  celerity.    Are, 
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liie  courage  to  execute  tlieir  orders,  and  the  bodies 
were  accordiDglj  buried  in  their  skins.  It  is  not  unrea-^ 
sonabk  to  presume,  that  between  the  period  of  their 
death  and  that  of  their  putrefaction,  a  time  intervened 
in  which  the  fiesh  might  be  only  tender,  and  only  sufH* 
ciently  so  to  be  served  at  table.  Add  to  this,  that  per- 
sons, who  have  eaten  of  fowls  killed  by  our  feeble  imi- 
tation of  lightning  (electricity)  and  dressed  immediatelyj 
have  asserted,  that  the  flesh  was  remarkably  tender. 

The  little  utility  of  this  practice  has  perhaps  prevent- 
ed its  being  much  adopted.  For  though  it  sometimes 
happens,  that  a  company  unexpectedly  arriving  at  a 
country-house,  or  an  unusual  conflux  of  travellers  to  an 
inn,  may  render  it  necessary,  to  kiD  a  number  of  ani- 
mals for  immediate  use ;  yet  as  travellers  have  com- 
monly a  good  appetite,  little  attention  has  been  paid  to 
the  trifling  inconvei^ience  of  having  their  meat  a  little 
tough.  As  this  kind  of  death  is  nevertheless  more  sud- 
den, and  consequently  less  severe,  than  any  other,  if  this 
should  operate  as  a  motive  with  compassionate  persons 
to  employ  it  for  animals  sacrificed  for  their  use,  they 
may  conduct  the  process  thus : 

Having  prepared  a  battery  of  six  large  glass  jars 
(each  from  20  to  24  pints)  as  for  the  Leyden  experi- 
ment, and  having  established  a  communication,  as  usual, 
from  the  interior  surface  of  each  with  the  prime  con- 
ductor, and  having  given  tliem  a  full  charge  (which 
with  a  good  macliine  may  be  executed  in  a  few  mi* 
nutes,  and  may  be  estimated  by  an  electrometer)  a 
chain  which  communicates  with  the  exterior  of  the  jars 
must  be  wrapped  round  the  thighs  of  the  fowl ;  after 
which  the  operator,  holding  it  by  the  wings,  turned  back 
and  made  tp  touch  behind,  must  raise  it  so  high  that 

5  p  4  the 
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have  been  made  by  others  in  different  countries,  which 
I  believe  have  frequently  been  attended  with  different 
success  on  account  of  differences  in  the  glass  employed, 
thence  occasioning  frequent  misunderstandings  and 
Contrariety  of  opinions. 

There  is  another  circumstance  much  to  be  desired 
with  respect  to  glass,  and  that  is,  that  it  should  not  be 
subject  to  break  when  highly  charged  in  the  Leyden 
experiment.     I  have  known  eight  jars  broken  out  of 
twenty,  and  at  another  time,  twelve  out  of  thirty-five. 
A  similar  loss  would  greatly  discourage  electricians  desi- 
rous of  accumulating  a  great  power  for  certain  experi- 
ments.— We  have  never  been  able  hitherto  to  account 
for  the  cause  of  such  misfortunes.    The  first  idea  which 
occurs  is,  that  the  positive  electricity,  being  accumulat- 
ed on  one  side  of  the  glass,  rushes  violently  through  it, 
in  order  to  supply  the  deficiency  on  the  other  side  and 
to  restore  the  equilibrium.      This  however   I  cannot 
conceive  to  be  the  true  reason,  when  I  consider,  that  a 
great  number  of  jars  being  united,  so  as  to  be  charged 
and  discharged  at  the  same  time,  the  breaking  of  a  sin- 
gle jar  will  discharge  the  whole ;  for,  if  the  accident 
proceeded  from  the  weakness  of  the  glass,  it  is  not  pro- 
bable, that  eight  of  them  should  be  precisely  of  the  same 
degree  of  weakness,  as  to  break  every  one  at  the  same 
instant,  it  being  more  likely,  that  the  weakest  should 
break   first,  and,  by   breaking,  secure  the  rest;   and 
again,  when  it  is  necessary  to  produce  a  certain  effect, 
by  means  of  the  whole  charge  passing  through  a  deter- 
mined circle  (as,  for  instance,  to  melt  a  small  wire)  if 
the  charge,  instead  of  passing  in  this  circle,  rushed 
through  the  sides  of  the  jars,  the  intended  effect  would 
not  be  produced ;  which,  however,  is  contrary  to  fact. 

For 


lucjoseci^  not  being  able  to  escape  hi 
ing  the  glass.  I  offer  this  only  as  2 
I  leave  to  others  to  examme. 

The  glebe  which  I  had  that  coul 
though  it  was  from  the  same  glass-h 
ed  the  other  excellent  globes  in  my 
of  the  same  fiit.    The  glass  which  wi 
tnred  there^  was  rather  of  the  green 
intended  for  drinking-glasses  and 
proprietors  being  desirous  of  attemp 
glassj  the  globe  in  question  was  of  th 
not  being  of  a  perfect  white^  the  pro{ 
tisfied  with  it^  and  abandoned  their  pi 
ed  that  too  great  a  quantity  of  salt 
tlie  composition ;  but  I  am  no  judge  < 
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ficult  task  of  reading  so  big  a  book^  on  an  abstruse  sub- 
ject, and  in  a  foreign  language. 

In  answer  to  your  question  concerning  the  Leyden 
phial.— The  hand  that  holds  the  bottle  receives  and 
conducts  away  the  electric  fluid  that  is  driven  out  of 
the  outside  by  the  repulsive  power  of  that  which  is 
forced  into  tlie  inside  of  the  bottle;  As  long  as  that 
power  remains  in  the  soine  situation^  it  must  prevent 
the  return  of  what  it  had  expelled ;  though  the  hand 
would  readily  supply  th^  quantity  if  it  could  be 
received, 

Yoiir  affectionate  friend^ 

B.  FRANKLIN, 
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Uie  early  Litteks  of  Dr.  Franklin 
ing  been  translated  into  French,  am 
the  Abbe  Mazeas,  in  a  Letter  to  1 
dated  St.  Germain,  May  0,0,  1752, 
Account  (printed  in  the  Philosophic 
the  Experiment  made  at  Marly,  in 
proposed  by  Mr.  Franklin,  Pages  £1 


Sir, 


Ti 


HE  Philadelphian  experiments^  t\: 
a  member  of  the  Royal  Society,  was  s 
municate  to  the  public,  having  bee 
mired  in  France,  the  king  desired  1 
formed.  Wherefore  the  Duke  D'i 
majesty  his  country-house  at  St. 
M.  de  Lor,  master  of  experimental  pi 
put  those  of  Philadelphia  in  executi< 
saw  them  with  great  satisfaction,  and  , 
Messieurs  Franklin  and  Collinson     i 
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jectures  of  Mr.  Franklin,  upon  the  analogy  of  thunder 
and  electricity,  they  prepared  themselves  for  making 
the  experiment. 

M.  D'Alibard  chose  for  this  purpose,  a  garden  situ- 
ated at  Marly,  where  he  placed  upon  an  electrical  body 
a  pointed  bar  of  iron,  of  forty  feet  high.  On  the  10th 
of  May,  twenty  minutes  past  two  in  the  afternoon,  a 
stormy  cloud  having  passed  over  the  place  where  the 
bar  stood,  those  that  were  appointed  to  observe  it,  drew 
near,  and  attracted  from  it  sparks  of  fire,  perceiving  the 
same  kind  of  commotions  as  in  the  common  electrical 
experiments. 

M.  de  Lor,  sensible  of  the  good  success  of  this  expe- 
riment, resolved  to  repeat  it  at  his  house  in  the  Estra- 
pade,  at  Paris.  He  raised  a  bar  of  iron  ninety-nine  feet 
high,  placed  upon  a  cake  of  resin,  two  feet  square,  and 
three  inches  thick.  On  the  18th  of  May,  between  four 
and  five  in  the  afternoon,  a  stormy  cloud  having  passed 
over  the  bar,  where  it  remained  half  an  hour,  he  drew 
sparks  from  the  bar,  like  those  from  the  gun  barrel, 
when,  in  the  electrical  experiments,  the  globe  is  only 
rubbed  by  the  cushion,  and  they  produced  the  same 
noise,  the  same  fire,  and  the  same  crackling.  They 
drew  the  strongest  sparks  at  the  distance  of  nine  lines, 
while  the  rain,  mingled  with  a  little  hail,  fell  from  the 
cloud,  without  either  thunder  or  lightning;  this  cloi^d 
being,  according  to  all  appearance,  only  the  conse- 
quence of  a  storm,  which  happened  elsewhere. 

I  am,  with  a  profound  respect. 

Your  most  humble  and  obedient  servant, 

G.  MAZEAS. 

A  mon 


EXTRAIT  D'UN  ME 


DE    M.    d'alIBA 


Im  oi  VAcadimie  Royale  (ks  Science 


it 
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EN  suivant  la  route  que  M.  Fra 
j*ai  obtenu  une  satisfaction  compl< 
paratifs^  le  proc6d^  &  le  succ^. 
'*  l®.  J'ai  fait  faire  k  Marly-la-villi 
^'  de  Paris  au  milieu  d  une  belle  plai 
"  fort  61ev6,  une  verge  de  fer  ronde^  < 
''  de  diametre^  longue  de  40  pieds^  & 
^'  son   extreiuit6   sup^rieure ;    pour 
*'  pointe  plus  fine,  je  Tai  fait  armer 
"  ensuitc  brunir,  au  d^faut  de  dorure 
'*  de  la  rouille;  outre  cela,  ccttc  verg( 
*'  vers  son  extr6mit6  inf6rieure  en  dei 
"  aigus  quoiqu*arrondis ;  Ic  premier 
"  de  deux  pieds  du  bout  inlerieur,  & 
*'  sens  contraire  d  trois  nioric  ^-.  - 
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^  sieme  est  au-dedans  du  jardin.  Pour  les  affermlr 
^  toutes  ensemble^  Ton  d  clou£  sur  chacune  des  entre- 
*'  toises  d  vingt  pieds  de  hauteur;  8c  comme  le  grand 
^  vent  agitoit  encore  cette  esp6ce  d'6difice.  Ton  a  at- 
^  tach6  au  haut  de  chaque  perche  de  longs  cordages, 
^  qui  tenant  lieu  d'aubans,  r^pondent  par  le  bas  k  de 
^  bons  piquets  fortcment  enfonc6s  en  terre  i  plus  de 
**  20  pieds  des  perches. 

^^  y.  J'ai  fait  construire  entres  les  deux  perches  voi- 
**  sines  du  mur,  8c  adosser  contre  ce  mur  une  petite 
^'  guerite  de  bois  capable  de  contenir  un  homme  8c  une 
« table. 

^  4**.  J'ai  feit  placer  au  milieu  de  la  guerite  une  pe- 
tite table  d'environ  un  demi-pied  de  hauteur;  8c  sur 
cette  table  j'ai  fieut  dresser  8c  affermir  un  tabouret  elec- 
trique.  Ce  tabouret  n*est  autre  chose  qu'une  petite 
'^  planche  quarr6e,  port6e  sur  trois  bouteilles  i  vin;  il 
"  n*est  fait  de  cette  matiere  que  pour  supplier  au  defaut 
*'  d'un  gftteau  de  r^sine  qui  me  manquoit. 

"  5*.  Tout  6taut  ainsi  pr6par6^  j'ai  fait  elever  perpen- 
^  diculairement  la  verge  de  fer  au  milieu  dcfs  trois 
"  perches,  8c  je  I'ai  affermie  en  Tattachant  &  chacune 
^  des  perches  avec  de  forts  cordons  de  soie  par  deux 
''  endfoits  seulement.  Les  premiers  liens  sont  au  haut 
des  perches,  environ  trois  pouccs  au-dessous  de  leurs 
extr6mit6s  sup^rieures ;  les  seconds  vers  la  moiti6  de 
**  leur  hauteur.  Le  bout  inf^rieur  de  la  verge  de  fer  est 
^'  solidement  appuy6  sur  le  milieu  du  tabouret  electri- 
*'  que,  ou  j'ai  fait  creuser  un  trou  propre  d  le  recevoir. 

'^  6".  Comme  il  itoit  important  de.  garantir  de  la 
^  pluie  le  tabouret  8c  les  cordons  de  soie,  parce  qu'ilt 
''  laisseroient  passer  la  matiere  6lectrique  s'ils  etoient 
mouill^s,  j'ai  pris  les  precautious  necessaires  pour  en 

6  *'  emp^cher. 


U 


ti 


.    ....  vr-pi-irs  cie  bones  tor 
**"  plaiirhc'S  d'environ  15  ponces  c 
''  pur-dessus  &  par  les  coles  une 
"  cordons  de  soie,  sans  leur  touch< 

"  II  s  agissoit  de  faire,  dans  Ic 
*'  observations  sur  cctte  verge  di 
**  Tune  ^toit  de  remarquer  A  sa  poii 
''  neuse,  semblable  i  celle  que  Ton 
**  d*une  aiguille^  quand  on  Toppose 
'*  actuellement  electrii»e;  Tautre  eto. 
^  de  fer  des  fetincelles,  coinme  on  € 
**  fusil  dans  les  experiences  ^lectri 
''  garantir  des  piquftres  de  ces  etinc 
**  le  tenon   d*un  iil  d  archal  au  cc 
''  fiole  pour  lui  servir  de  nianchc.  . 

"  Le  Mercredi  10  Mai  17^2,  c 
''  heures  apres  midi^  le  nouinic 
''  dragon,  que  j  avois  charge  de  fai 
"  en  mon  absence,  ayant  entendu  ui 
''  asscz  fort,  vole  aussitot  d  la  mad 
"  avec  le  fil  d  archal,  presente  Ic  ten 
^^  en  voit  sortir  une  petite  ^tincelle 


t£    - 
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la  precipitation  de  lent  cvtri,  s^Hnaginent  q«e  le 
pauvre  Cei^fier  a  6te  tn6  du  tonnerre;^  Palteraie  seri- 
pand  dans  le  village :  la  grfele  qui  sufvieot  i>*enipfech6 
point  le  troupeau-  du  suivre  son  pasteur.  Celt  konii4te 
ecctesiastique  arrive  prds  de  la  macbinej  ft;  vojant 
qa'i)  n'y  av<Nt  point  de  danger^  m«t  kii-mtoii;^  krBMm 
''  it  Peeuvre  8&  tii^  de  |Wte»  teincell^.  la  mi6e  d'orage 
''  fc  de  gr^le  ne  Ait  paa  plua  d'ttA  (fuart-d'heure  ii  passer 
'^  au  zenith  de  aotre  machiiM^  &  Yosh  n'entendit  q^ie  ee 
seal  eoHp  de  Konnerre.  Si«4t  cpie  le  nuage  fvA  pass£> 
&  qu'oA  ae  tiva  plii»  d^6^ncetks  de  la  verge  d<e  fer, 
''  M.  k  Pvieur  de  Marine  fit  partiir  le  sieur  Coifiier  hii* 
^'  mdme^  pour  inTapporter  la^ketse  sntvaate^  qu'il  m'ecn- 
''  vit  i  la  M^te. 

Jevom  annonce,  JMhnsieup,  ei^qu&vmis attendez :  Fexpi* 
rienee  est  compktte.  Aujourihui  i  deH»  heures  20  mnut» 
apris^ midi,  k  tonn^rre  a  gmndi  dincUmmU  sur  Sfarfy;  /» 
C9up  a  ite  asset  fowt.  HemnB  de  vous  obiiger,  ^  la  curiaritS' 
frioHt  tipe  de  rmnfimtmU,  oitj!it&U  occupiik  Kre:  j^  m» 
alle  chez  Coiffiery  qui  d^  m^avnk  d6pioht  un  ef^im^  qu^ 
fm  rencontre  en  chemin,  pour  me  prier  de  veenir;fai 
dOfM6  k  pas  i  travers  un  torrent  degreh.  Arrive  ^  Ten* 
droit  oi^est  plaeie  la  tringle  co9idh,fai  presefite  lefild^ar" 
rkal,  en  evanfant  suoeetsioement  vers  la  tringk,  d  un  ponce 
Sf  demiyou  environ;  il  estsertide  la  tringle  tme petite  co^ 
kmne  defer  bieuS^e  sent  ant  le  sot^rey  qui  veuoit  frapper 
avec  vne  extrime  vioaeite  le  tenon  dujil  d^earhal,  ^  oeoad'* 
onnait  un  bruit  semblable  it  celui  qu'onferoit  enfrappant 
sur  la  tringle  avee  %me  clef.  J'ai  repeti  Pexperience  au 
moins  six  fois  dans  Pespace.  df environ  quaire  minutes,  en 
prkenee  de  plusieur$  personnes,  8f  ekaque  expernnee  quefai 
faite  a  dnt^  tespaee  dun  pater  4*  dFvn^  ave,    J^ai  voulu 

^OL.  I.  dQ  continuer; 


f - 
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,5  f^. ""'  »^rtn„urt  taurnante  au 

J^Pf-^-d'    Enrevenantdeche 

^'''f'catrt,M.deMiUy,etteM 
rapportcce  qui  venoit  d'arriver;  ib 

*'^"9u»b»entoientuneodeurde„Mj 

-P«T«»  *nw  queje  Uur  aye  rien  dit. 

y«ej  ««erfe,  4r  vouspouvez  assurer  gu, 
t^ioignage  de  cet  ivinement  dans  toute 

plmeursfou;  ce  n'est  gu'i  Coccashu  d 
'^'^^^voyeprierdevenir.  S'ilitoit 
y' V^  de  lui  Sf  de  nm,  r,aus  les  i 


P^'ew  pour  partir, 
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^  snjet.  Le  porteur  m'a  assuri  de  vive  voix  qifiVavoit 
*^  tir6  pendant  pris  d'un  quart-d'heure  avant  que  M.  le 
**  Prieur  arriv&t,  en  presence  de  cinq  ou  six  personnes, 
*'  des  6tincelles  plus  fortes  &  plus  bruyantes  que  celles 
"  dont  il  est  parl6  dans  la  lettre.  Ces  premieres  per- 
''  sonnes  arrivant  successivement,  n'osient  approcher 
^  qu'^  10  ou  12  pas  de  la  machine ;  &  i  cette  distance, 
'^  malgr6  le  plein  soleil,  ils  voyoient  les  ^dncelles  &  en- 

^  tendoient  le  bruit 

^'  II  risulte  de  toutes  les  experiences  &  observations 
^  que  j'ai  rapport^es  dans  ce  mimoire,  8c  surtout  de  la 
^  demiere  experience  faite  k  Marly-la-ville,  que  la 
^  matiere  du  tonnerre  est  incontestablement  la  mdme 
•'  que  celle  de  reiectricit6.  L'id6e  qu'en  a  eu  M. 
''  Franklin  cesse  d'fetre  une  conjecture :  la  voili  de- 
venue  une  rfolitf,  &  j*ose  croire  que  plus  on  appro-* 
fondira  tout  ce  qu'il  a  publi6  sur  Felectricite^  plus  on 
*'  reconnoitra  combien  la  physique  lui  est  redevabl^ 
pour  cette  partie." 
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Letter  of  Mn  W.  Watson,  F.  R.  S.  to  the  Royal  Society, 
concerning  tlie  electrical  Experiments  in  England  upon 
Thunder-Clouds. 

Read  Dec.  1759.    Trmns.  Vol.  XLVII. 

Gentlembn, 

AFTER  the  communications,  which  we  have  re- 
ceived from  several  of  our  correspondents  in  different 
parts  of  the  continent,  acquainting  us  with  the*success 
of  their  experiments  last  summer^  in  endeavouring  to 
extract  the  electricity  from  the  atmosphere  during  m 
thunder-storm^  in  consequence  of  Mr.  Franklin's  hy* 

2  Q  2  pothcsift 


^ »..e  ui^i  aa vices  irom  at. 
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the  necesstiry  apparatus  for  th 
feated  in  our  expectatious^  fro 
nesft  and  dampness  of  the  air  1 
summer.    We  bad  only  at  Lon 
.viz.  on  July  2,0 ;  and  tlien  the 
nied  with  rain ;  so  that,  by  wett 
electricity  was  dissipated  too  soo 
touching  those  parts  of  the  appi 
ponduct  it.     Tliis^  I  say,  in  gen 
rifying  Mr.  Franklin's  hypothesis 
ther,  Mr.  Canton,  was  more  fori 
bcrty,  therefore,  of  laying  befoi 
a  letter,  which  I  received  from  t 
from  Spital-square,  July  21,  17 5\ 
*^  I  had  yesterday,  about  five 
opportunity  of  trying  Mr.  Frar 
extracting  the  electrical  fire  from 
ceeded,  by  ineans  of  a  tin  tube 

r  four  feet  in  length,  fixed  to  the  t 

about  eighteen  inches.    To  tlie 

!  tube,  which  was  not  so  hip:h  as  a 
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soon  after  the  thunder  began  as  possible,  but  did  not 
find  it  in  the  len^t  electrified^  till  between  the  third  and' 
fourth  dap ;  when,  applying  my  knuckle  to  the  edge 
of  the  cover,  I  felt  and  heard  an  electrical  spark ;  and 
approaching  it  a  second  time,  I  received  the  spark  at 
tlie  distance  of  about  half  an  inch,  and  saw  it  dis- 
tinctly. This  1  repeated  four  or  five  times  in  the  space 
of  a  minute,  but  the  sparks  grew  weaker  and  weaker; 
and  in  less  than  two  minutes  the  tin  tube  did  hot  ap-' 
pear  to  be  electrified  at  all.  The  rain  continued  dur- 
ing the  thunder,  but  was  considerably  abated  at  the 
time  of  making  the  experiment."  Thus  far  Mr.  Can- 
ton. 

Mr.  Wilson  likewise  of  the  Society,  to  whom  we  are 
much  obliged  for  the  trouble  he  has  taken  in  these  pur- 
suits, had  an  opportunity  of  verifying  Mr.  Franklin's 
hypothesis.  He  informed  me,  by  a  letter  from  near 
Chelmsford,  in  Essex,  dated  August  12,  1752,  that/ 
on  that  day  about  noon,  he  perceived  several  electrical 
snaps,  during,  or  rather  at  the  end  of  a  thunder-storm, 
from  no  other  apparatus  than  an  iron  curtain  rod,  one 
end  of  which  he  put  into  the  neck  of  a  glass  phial, 
and  held  this  phial  in  his  hand.  To  the  other  end  of 
the  iron  he  fastened  three  needles  with  some  silk.  Thia 
phial,  supporting  the  rod,  he  held  in  one  hand,  and 
drew  snaps  from  the  rod  with  a  finger  of  his  other. 
This  experiment  was  not  made  upon  any  eminence, 
but  in  the  garden  of  a  gentleman,  at  whose  house  he 
then  was. 

Dr.  Be  vis  observed,  at  Mr.  Cave's,  at  St.  John's 
Gate,  nearly  the  same  phenomena  as  Mr.  Canton,  of 
which  an  account  has  been  already  laid  before  the 
public. 

2  g  3  Trifling 
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1  flutter  invsdf,  that  this  i 
tcrs  will  not  be  discigrccablc  t 

With  the  most  profou 
Your  most  obcdi 


f  1 


No.  S 

Remarks  on  the  Abhi  Nolle 
Franklin,  Esq.  of  Philadelf 
Mr,  David  Colden,  of'  New  1 

Sir,        Coldenham,  in  N 

IN  considering  the  Abb(  ] 
Franklin,  I  am  obliged  to  pass 
which  are  made  with,  or  in,  bo 
or  exhausted  of  air ;  because, 
the  experiments,  I  could  not 
occurs  to  me  thereon,  by  expei 
fore.  tli<»  ^»*^*  '-'^'-' 


0t  the  magical  picture,  and  writes  thns  of  it.  ''  When 
you  electrise  a  pane  of  glass  coated  on  both  sides 
with  metal,  it  is  evident  that  whatever  is  placed  on 
the  side  opposite  to  that  which  receives  the  electri- 
city from  the  conductor,  receives  also  an  evident 
electrical  virtue.**  Which  Mr.  Pranklin  says,  is  that 
equal  quantity  of  electric  matter,  driven  out  of  this 
side,  by  what  is  received  from  the  conductor  on  the' 
other  side ;  and  which  will  continue  to  give  an  electric 
cal  virtue  to  any  thing  in  contact  with  it,  till  it  is  en- 
tirely discharged  of  its  electrical  fire.  To  which  the 
Abb6  thus  objects;  **  Tell  me  (says  he),  I  pray  you, 
how  much  time  is  necessary  for  this  pretended  dis- 
charge? I  can  assure  you,  that  after  having  main- 
tained the  electrisation  for  hours,  this  surface^  which 
ought,  as  it  seems  to  me,  to  be  entirely  discharged 
of  its  electrical  matter,  considering  either  the  vast 
number  of  sparks  that  were  drawn  from  it,  or  the 
time  that  this  matter  had  been  exposed  to  the  action 
of  the  expulsive  cause;  this  surface,  1  say,  appeared 
rather  better  electrised  thereby,  and  more  proper  to 
produce  all  the  effects  of  an  actual  electric  body." 
jP.68. 

The  Abb£  does  not  tell  us  what  those  effects  Were,- 
all  the  effects  I  could  never  observe,  and  those  that  are 
to  be  observed  can  easily  be  accounted  for,  by  suppos- 
ing that  side  to  be  entirely  destitute  of  electric  matter. 
The  most  sensible  effect  of  a  body  charged  witli  elec- 
tricity is,  that  when  you  present  your  finger  to  it,  a 
Vpwck  will  issue  from  it  to  your  finger:  now  when  a 
phial,  prepared  for  the  Leyden  experiment,  is  hung  to 
the  gun-barrel  or  prime-conductor,  and  you  turn  the 
globe  in  order  to  charge  it;  as  soon  as  the  electric 

£  Q  4  matter 


tlie  ]>liial  will  soon  receive  ; 
ciipable  of,  and  the  outside  ' 
tutc  of  its  electric  matter^  ai 
from  it  by  the  finger:    here 
effect  which  all  bodies,  charg 
Some  of  the  eflects  of  an  ek 
pose  the  Abb6  has  obser^'cd  in 
chnrgfed  phial,  are  that  all  ligl 
it.     Tliis  is  an  effect  which  1  J 
but  do  not  think  that  it  proc 
quality  in  the  exterior  surfac 
those  light  bodies  themselves^ 
tracted  by  the  phial.     It  is  a  co 
when  one  body  has  a  greater  c\ 
in  it  than  another  (that  is  in  pi 
tity  they  will  hold)  this  body 
has  less:   now,   I  suppose,  an 
Franklin*s  system,  that  all  those 
pear  to  be  attracted,  have  more 
than  the  external  surface  of  th 
they  endeavour  to  attract  the 
is  ton  ****•» •'—  *-  ' 
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etectrise  it;  then  bring  this  baU  oigb  to  any  fixieal 
body,  and  it  will  appear  to  be  aUtfacted  by  that  body, 
(&r  it  will  fly  to  it :  now^  by  the  consent  of  electri** 
cians,  Am  attractive  cause  is  in  the  ball  itself^  and  not 
in  the  fixed  body  to  which  it  flies:  this  is  a  similar 
case  with  the  apparent  attraction  of  light  bodies,  W 
the  external  surface  of  a  charged  phial. 

The  Abb^  says,  p.  69,  "  that  he  can  electrise  a  hun- 
dred men,  standing  on  wax,  if  they  hoM  hands,  and 
if  one  of  them  touch  one  of  these  surfaces  (the  ex^ 
tenor)  with  the  end  of  his  finger :"  this  I  know  he 
can,  while  the  phial  is  charging,  but  after  the  phial  is 
charged  I  am  as  certain  he  cannot :  that  is,  hang  a 
phial,  prepared  for  the  Leyden  experiment,  to  the  con- 
ductor, and  let  a  man,  standing  on  the  floor,  touch 
Ae  coating  with  his  finger,  while  the  globe  is  turned, 
tfH  the  electric  matter  spews  out  of  the  hook  of  the 
phial,  or  some  part  of  the  conductor,  which  I  take  to 
be  the  certainest  sign  that  the  phial  has  received  all  the 
electric  matter  it  can :  after  this  appears,  let  the  man, 
who  before  stood  on  the  floor,  step  on  a  cake  of  wax, 
where  he  may  stand  for  hours,  and  the  globe  all  that 
time  turned,  and  yet  have  no  appearance  of  being  elec- 
trised. After  the  electric  matter  was  speived  out  as 
above  from  the  hook  of  the  phial  prepared  for  the  Ley- 
den experiment,  1  hung  another  phial,  in  like  manner 
prepared,  to  a  hook  fixed  in  the  coating  of  the  first, 
and  held  tliis  other  phial  in  my  hand ;  now  if  there 
was  any  electric  matter  transmitted  through  the  glass 
of  the  first  phial,  the  seoond  one  would  certainly  re- 
ceive and  collect  it ;  but  having  kept  the  phials  in  this 
situation  for  a  considerable  time,  during  which  the 
globe  was  continually  turned^  I  ooould  not  perceive 

that 
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w«  tiiedc  pniais  in  their  hund  ;  oe 

coating,  the  utlier  by  the  liook, 

removing  the  communication  (n 

he  took  hold  of  the  hook.    These 

selves  one  on  each  side  of  me^  wl 

of  waxj  and  took  hold  of  the  ho< 

t .  vas  held  by  its  coating  (upon  v 

but  the  phial  was  not  discharged, 
keeping  hold  of  the  hook,  I  tou 
tlie  phiid  tliat  was  held  by  its  hook 
upon  which  there  was  a  large  spari 
my  finger  and  the  coating,  and  1 
I  stautly  discharged.     If  the  Abb6*s 

that  tlie  exterior  surface,  communic 
j  ing,  is  charged,  as  well  as  the  inl 

ing  with  ti)e  hook;  how  can  I,  \ 

'  discharge  both  tlicse  phials,  whei 

I  could  not  discharge  one  of  them 

i  pose  I  have  drawn  tlie  electric  m^ 

tliem,  what  becomes  of  it  ?  For  I 

f 

1  additional  quantity  in  me  when  the 

J  and  I  have  not  stirred  oflF  the  wftv  • 
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fiystem,  the  above  expexixnent  is  easily  accounted  foF> 
as  follows: 

When  I  stand  on  wax^  my  body  is  not  capable  of  rer, 
ceiving  all  the  electric  matter  from  the  hook  of  one 
phial^  which  it  is  ready  to  give ;  neither  can  it  give  as 
much  to  the  coating  of  the  other  phial  as  it  is  ready  to 
take^  when  one  is  only  applied  to  me  :  but  when  both 
are  applied,  the  coating  takes  from  me  what  the  hook 
gives :  thus  I  receive  the  fire  from  the  first  phial  at  B, 
the  exterior  surface  of  which  is  supplied  from  the  hand 
at  A:  I  give  the  fire  to  the  second  phial  at  C,  whose, 
interior  suriace  is  discharged  by  the  hand  at  D.  Thia 
discharge  at  D  may  be  made  evident  by  receiving  that, 
fire  into  the  hook  of  a  third  phial,  which  is  done  thus:. 
In  place  of  taking  the  hook  of  the  second  phial  in 
your  hand,  run  the  wire  of  a  third  phial^  prepared  a& 
for  the  Leyden  experiment^  through  it^  and  hold  thia 
third  phial  in  your  hand^  the  second  one  hanging  to  itj 
by  the  ends  of  the  hooks  run  through  each  other :  when 
the  experiment  is  performed,  this  third  phial  receives 
tlie  fire  at  D,  and  will  be  charged. 


When  this  experiment  is  considered,  I  think,  it  must 
fully  prove  that  the  exterior  surface  of  a  charged  phial 
wants  electric  matter^  while  the  inner  surface  has  an  ex- 
cess 


r 


pchmcMit,    and   the  pricking  fi 
sparks,  rxcopt  tliat  of  greater  t( 
periinont^  as  much  electric  mai 
anns>  as  would  have  given  me  i 
had  there  !>een  an  immediate  c 
armsj  from  the  hook  to  the  coati 
bei*ause  when  it  was  taken  into  a 
phial  discharged  singly  through  n 
sensible  shock.     If  these  expi'riur. 
electric  matter  does  not  pass  thro 
ness  of  the  glass,  it  is  a  necessarj 
must  always  come  out  where  it  ent 
The  next  thing  I  meet  with  i 
letter,  p.  88,  where  he  differs  from 
thinks  that   the    whole  power   of 
in  the  glass  itself,   and    not   in  t 
contact  with  it.    Tlie  experiments 
lin  gave  to  prove  this  opinion,  in 
the  Leyden  Bottle j  p.  179,  convinc 
in  the  right;  and  what  the  Abb6  h 
tradiction  thereto,  has  not  made  n 
The  Abbe,  perceivinor    o^  t  - 
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«  man's  hand  i  If  the  power  of  givisg  a  shock  is  in  the 
vater  containei)  in  the  phial^  it  should  xemain  there 
though  decanted  into  another  phial,  since  no  non-ekie^ 
trie  body  touched  it  to  take  that  power  off.  The  phial 
being  placed  on  wax  is  no  objection,  for  it  cannot  take 
the  power  firom  the  water,  if  it  had  any,  but  it  is  a  neces- 
sary meaAB  to  try  the  fact ;  whereas,  that  phial's  being 
charged  when  held  in  a  man's  hand,  only  proves  thai 
water  will  conduct  the  electric  matter.  The  Abbi 
owns,  p.  d4,  that  he  had  heard  this  remarked,  but  says. 
Why  i»  not  a  conductor  of  electricity  ^i  electric  suhrr 
ject  ?  Tbi&  is  not  the  question ;  Mr.  Franklin  never  said 
that  water  was  not  an  electric  subject ;  he  said,  that 
the  power  of  giving  a  shock  was  in  the  glass,  and  not 
in  the  water ;  and  this,  hia  experiments  fully  prove ;  so 
fully,  that  it  may  appear  impertinent  to  offer  any 
more:  yet  as  I  do  not  know  that  the  following  ha« 
been  taken  notice  of  by  any  body  before,  my  inserting 
of  it  in  this  place  may  be  excused.  It  is  this :  Hang  a 
phial,  prepared  for  the  Leyden  experiment,  to  the  con^ 
dnctor,  by  its  hook,  and  charge  it,  which  done,  re« 
move  the  communication  firom  die  boUom  of  the  phial. 
Now  the  conductor  ahewa  evident  signs  of  being  elec-* 
trised;  for  if  a  thread  be  tied  round  it,  and  its  enda 
left  about  two  inches  long,  they  will  extend  themselves 
out  Uke  a  pair  of  horns ;  but  if  you  touch  the  conduc- 
tor, a  spark  will  issue  firom  it,  and  the  threads  will  fall, 
Qor  does  the  conductor  shew  the  least  sign  of  being 
electrised  after  this  is  done.  I  think  that  by  this  touch, 
I  have  taken  out  all  the  charge  of  electric  matter  that 
was  ia  the  conductor,  the  hook  of  the  phial,  and  water 
or  filings  of  iron  contained  in  it ;  which  is  no  more 
thaa  wfi  see  all  nan-electric  bodies  will  receive :  yet  the 

glass 
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uaiiiig  ot  tne  pnia 

is  supposed  to  hang  in  the  air^  fre 

trie  body)  the  threads  on  the  coi 

start  up^  and  shew  that  the  condu< 

«*  receives  this  electrisation  from  the 

V  phial^  which^  when  the  outer  surft 

J  it  wants  from  the  hand  applied  to  i 

.!  as  the  bodies  in  contact  with  it  car 

be  large  enough^  all  that  it  has  c 
^  verting  to  see  how  the  threads  w 

touching  the  coating  and  conductoi 
nately.     May  it  not  be  that  the  difl 
charged  side  of  the  glass^  and  the 
iudc>  being  lessened  by  touching  th 
ductor ;  the  outer  side  can  receive  frc 
touclied  it^  and  by  its  receiving,  the 
retain  so  much ;  and  for  that  reason  i 
not  contain  electrises  the  water,  or  £ 
tor :  for  it  seems  to  be  a  rule,  that 
be  emptied  iu  the  same  proportion 
|,  iilled :  though  this  from  experimeni 

i;  yet  it  is  still  a  mystery  not  to  be  acco 
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ing  experiments  to  find  the  difference  between  the 
two  surfaces  of  a  charged  glassj  will  not  have  the  phial 
placed  on  wax:  for,  says  he,  don't  you  know  that 
being  placed  on  a  body  originally  electric^  it  quickly 
loses  its  virtue?  I  cannot  imagine  what  should  have 
made  the  Abb^  think  so ;  it  certainly  is  contradictory 
to  the  notions  commonly  received  of  electrics  per  sei 
and  by  experiment  I  find  it  entirely  otherwise:  for 
having  several  times  left  a  charged  phial,  for  that  pur* 
pose,  standing  on  wax  for  hours,  I  found  it  to  retain 
as  much  of  its  charge  as  another  that  stood  at  the  same 
time  on  a  table.  I  left  one  standing  on  wax  from  ten 
o'clock  at  night  till  eight  the  next  morning,  when  I 
found  it  to  retain  a  sufficient  quantity  of  its  charge,  to 
give  me  a  sensible  commotion  in  my  arms,  though  the 
room  in  which  the  phial  stood  had  been  swept  in  that 
time,  which  must  have  raised  much  dust  to  facilitate 
the  discharge  of  the  phial. 

I  find  that  a  cork-ball  suspended  between  two  hoU 
ties,  the  one  fully  and  the  other  but  little  charged,  will 
not  play  between  them,  but  is  driven  into  a  situation* 
that  makes  a  triangle  with  the  hooks  of  the  phials: 
though  the  Abb^  has  asserted  the  contrary  of  this^ 
p.  101,  in  order  to  account  for  the  playing  of  a  cork- 
ball  between  the  wire  thrust  into  the  phial,  and  one 
tliat  rises  up  from  its  coating.  The  phial  which  is  least 
charged  must  have  more  electric  matter  given  to  it,  in 
proportion  to  its  bulk,  than  the  cork-ball  receives  from- 
the  hook  of  the  full  phial. 

The  Abbt;  says,  p.  103,  "  Tliat  a  piece  of  metal  leaf 
hung  to  a  silk  thread  and  electrised,  will  be  repelled 
by  the  bottom  of  a  charged  phial  held  by  its  hook  in 
the  air :"  this  I  find  constantly  otherwise,  it  is  with 
me  always  first  attracted  and  then  repelled :  it  is  neces- 
sary. 


w  «  eoujuiumcatioii  fonneti 

«d  its  hook."    I  have  aiwajs  f 

charge  such  a  phial  ,o  as  to  riv, 

.  '  »t  i»ng  on  the  conductor  wUho 

f  ™  "'  y**  "»»J  dnwr  a  spfcrk  fto 

;.  «7  body  that  huig,  there,  but  . 

ft«mb«„geha,gedin8uchan.an. 
Ihe  Abb6,  m  order  to  account  fc 

Qfelectr«,n«ttertbati8tobefoux 

that  .t  rather  follows  the  nietal 
that  It  ,8  spewed  out  into  ^  a 

Th»  Au,!!^'  "''»«'">g  to  the  J 
The  Abb^'a  abjections  against 
J-t  experin.enu,  I  think,  Te td 

he  seeas,  .ndeed,  a,«ch  at  a  loss  , 
^*"*  •»«  »*««  Mr.  Fnuaklin  with  1 
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-  -  -  when  Saturated  with  water  precipitates  it,  2. 

•  -  -  dissolves  water,  and,  when  dry,  oil,  4. 

-  -  -  why  suffoc' ting,  when  impregnated  with  oil  or  grease,  ibid. 

-  -  -supports  •    .ter,  5,  46,  49. 

-  -  -  why  Ic    Aeated  in  the  higher  regions  than  near  the  earth's. 

surface,  .. 
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IK  Koniial  firt'cls  (»t,  in 
,  ■/;•  iL  rii:>-!mni\  «lcftrifa!,  c\j>t'r 
-/.Vvi.'i/  p;.!!!  i>t"imi«)n,  short  accoun 

-  -  -  -  -iU  sriigiilar  f; 

papers  relatii: 

inotivirson  wl 

---.-  rejects  partia 

---- its  prcsiilciTt ; 

election  of  nn 

j)lace  of  first . 

------.  new  c«!erlion, 

-----  pro|)ortion  of  r 

iiioctin^!t  of  th 

----- --  allowance  to  ir 

- .----.  power  of  prwii 

treaties  of  pcac 

.*....*.....  Indian  trade  ai 

-----  new  settlement 

- -----  military  rstabll 

-----  laws  and  taxes, 

---------.-.  issuing  of  monc 

---- -  appointment  of 

------ rejected  in  £n| 

Almanack.    See  Poor  Richard, 
j^ip/utbct,  a  new  one  proposed,  ii.  357 

examples  of  writ 

---  correspondence o 

Amhcr,  electrical  experiments  on,  i.  - 
j^ftftrira,  Norlh,  air  of,  drier  than  thj 
ii.  140. 


AfHHien,  Norths  reflecttonBon  the  scheme  of  imposing  taxds  drtj 

\irithout  its  consent,  iii.  30. 
•• thoughts  oil  the  representation  of,  in  the  British  parlia^ 

mcnt,  37. 

• interest  of  Great  Britain  with  regard  to,  89. 

•  -  •  -  -  fbrts  in  the  back  settlements  of,  no  security  against 
France,  OO* 

wars  carried  on  there  against  the  French,  not  merely 

in  the  cause  of  the  colonies,  105. 

preference  of  the  colonies  of,  to  the  West  Indian  colo- 
nics, I  )3. 

"  -  -  -  -  great  navigable  rivers  of,  favourable  to  inland  trade, 
118. 

-  -  -  -  *  what  commodities  the  inland  parts  of,  are  fitted  to  pro- 
duce, J 19. 

*-  the  productions  of,  do  not  interfere  with  those  of  Br!-» 

tain,  123. 

•  -  -  -  -  union  of  the  colonies  of,  in  a  revolt  against  Britain, 
impossible  hut  from  grievous  oppression,  132. 

•  -  -  -  -  reasons  given  for  restraining  paper-bills  of  credit  there, 

144. 

•  -  -  -  -  intended  scheme  of  a  bank  there,  described,  155. 

•  •  .  .  .  attempts  of  Franklin  for  conciliation  of  Britain  withj 
286. 

-  -  -  -  feeling  of,  as  to  Britain,  in  May  1775,  346. 

-  -  -  .  -  conciliation  of  Britain  with,  hopeless,  355. 

■>  -  -  -  -  account  of  the  first  campaign  of  the  British  forces 
against,  357. 

•  •  -  -  -  application  of,  to  foreign  courts,  for  aid  in  its  indepen- 
dence, 360. 

•  -  -  -  -  credit  of,  with  that  of  Britain,  in  1777,  compared,  37  i. 

-  -  -  -  -  true  description  of  the  interest  and  policy  of,  391. 
-''---  information  to  those  emigrating  thither,  39S. 

-  -  -  -  -  terms  on  which  land  may  be  obtained  for  new  settle- 
ments there,  409. 

jtmei^icans,  their  pnjudices  for  whatever  is  English,  i.  144. 
Anchor,  a  swimming  one  proposed,  ii.  181,  185. 
^7iC2>n/i,  their  experimental  learning  too  often  slighted,  ii.  146. 
>  7i«rc20fe  of  Franklin's  parly  spirit  of  enterprize,  i.  11. 

•  .  .  .  .  of  a  Swedish  clergyman  among  the  Indians,  iii.  3S6. 

•  -  -  -  -  of  an  Indian  who  went  to  church,  389. 

Animal  food,  Franklin's  abstinence  from,  i.  20. 
.^--------...  return  to,  47. 

*.....,  humorous  instance  of  abstinence  from,  49. 

•  -  -  -  heat,  whence  it  arises,  ii.  79, 125. 

-*  *  -  -  magnetism,  detected  and  exposed,  i.  150. 
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' "'^  •••  ".Mruiiio/it  so  ra 

-  -  ''ixT  rLlatinrr  to  it.  iii    ^I•^ 

Aurora b„naU» , xplaine.i.  i.  ?,o    ' 

'  J  J conji-ctiircs  re-piciii 

fjuery  concerning,  i. 

B. 

^W«j/,  Nfr.  leflm  iVoni,  i.  .114  3,4 

|«™«-.  how  acted  on  by  air,  H  o- 
^'"•'•'''  for  gunpowder,  new  sort  p^n; 
«»s.  unnecessary  in  some  tunw  T34 
'ff«M/«ffrHievestliiRt,  ii.  J04 
»««-'    °'""*?ti"nson,2n. 

Jmv,r/„.  character  of  his  book  on  elec-, 

J«f.  not  conducive  t„l,odilv!lt^"n„S 
%'";'  fof"  '«  co,.sccrating  them  at  Pa, 
^elly^Ae  dry.  lead  a  cause  o^  il  sS 
^^'•««rf«.  little  thunder  there  i  iifi 

».,•"/*''  •^''^-  '"*  I'l^n  lor  moviim iv... 


INDEX. 

Bishops,  none  in  America,  and  why,  ii.  456,  45S. 

Black  clothes  heat  more  and  dry  sooner  than  white,  ii.  108. 

not  fit  for  hot  climates,  109. 

Blacksmith,  trade  of,  hereditary  in  Franklin's  family,  i.  4. 
Blindness  occasioned  both  by  lightning  and  electricity,  i.  228. 
Boats,  ditfcrenceof  their  sailing  in  shoal  and  deep  water,  ii.  160. 

-  -  -  -management  of,  best  understood  by  savages,  ilQ, 

-  -  -  -  how  rowed  by  the  Chinese,  177. 

-  -  -  -  methods  of  moving  them  by  machinery,  ibid, 

-  -  -  -  improvement  of  Mr.  l)<Tnoulli'splan  for  moving  them,  179. 

-  -  -  •  proposal  for  a  new  mode  of  moving  them,  ibid, 

-  *  -  -double,  advantage  of,  173,  174. 

one  built  by  Sir  W.  Petty,  ibid. 

Bodies,  electrified  negatively,  repel  each  other,  ii.  904. 

elfect  of  blunt,  compared  with  pointed  ones,  i.  172,  223. 

Body,  human,  specifically  lighter  than  water,  ii.  208. 

-  -  -    political  and  human,  compared,  iii.  115. 
Boerlutave,  his  opinion  of  the  propagation  of  heat,  ii.  58. 

. of  steam  from  fermenting  liquors,  59. 

Boiling  water,  experiments  with,  i.  332,  344,  343. 

-  -  -  -   pot,  bottom  of,  why  cold,  387. 
Bolton,  Mr.  ex|)eriment  by,  i.  346. 

Books  T^^d  by  Franklin  in  his  youth,  i.  15,  18,20,21. 

Boston,  the  birth-place  of  Franklin,  i.  8. 

-  why  quitted  by  him  in  his  youth,  27, 

its  inhabitants  decrease,  ii.  210. 

-----  preface  to  proceedings  of  the  town  meeting  of,  iii.  317. 

^oy/c**  lectures,  ellect  of,  on  Franklin,  i.  79. 

Braddock,  general,  defeat  of,  i.  131. 

Bra^ordy  printer  at  Philadelphia,  i.  34,  102. 

Brass,  hot,  yields  unwholesome  steams,  ii.  249 

Brientnal,  Joseph,  a  member  of  the  Junto  club,  i.  83. 

Brimstone,  when  tiuid,  will  conduct  electricity,  i.  236. 

Bristol  zvaterSf  an  alledged  fact  concerning,  ii.  95. 

Britain,  incapacity  of,  to  supply  the  colonies  with  manufactures, 
ii.  386. 

British  empire^  an  union  of  several  states,  iii.  310. 

Broxvn,  Dr.  acquaintance  of  Franklin's,  i.  30. 

------    travestied  the  bible,  31. 

Bubbles  on  the  surface  of  w  ater,  hypothesis  respecting,  ii.  48. 

Buchan,  earl  of,  letter  to,  on  the  price  of  land  for  new  settle- 
ments in  Anjerica,  iii.  409. 

Buildings,  what  kind  safest  from  lightning,  i.  379. 

Bullion,  causes  of  its  variation  in  price,  iii,  153. 

Banyan's  Voyages,  a  book  early  read  by  Franklin,  i.  15, 28. 

Bur,  cause  of,  round  a  hole  struck  through  pasteboard^  i.  280. 

2  R  3  Burnett 


i'm/in.ii    t'..    \  «»'-^*  III  HUM 

f :":"'"'  ":'i-i-n,H.  of.  ,o  K ;:   ' 

-  ■  -  v.*.ted  by  Frankli.,.  U7 
'<» '■•Went.  iii.  20. 

»'  -  -  :  :  :i?7'''^''«"  •'"^  importance 

;«W/«  lighted  by  eW.S.!f  :  ,76 

O'^r.  of  the  l^K   P'"*  acquisition  to  ] 

■  •  -  -  not  an  i<||e  amusement,  ibid 
•  teaches  varion.  vi^ '™  * 


Chimmes,  Staffordshire,  detcribed,  2$  5 

-....«  haiFe  a  draft  of  air  up  and  down*  7S9, 

------  may  be  used  for  keeping  provisions  in  samraer,  290. 

-  -  -  -  -  -may  be  of  use  to  miners,  291. 
-.--..  funnels  to,  what  the  best,  302,  295. 

-  -  -  -  -  -method  of  contracting  them,  317. 
imoky.     See  Smoky, 

China,  provision  made  there  against  famine,  ii.  407. 
Chinese  wisely  divide  the  holds  of  their  vessels  by  partitions,  il. 
171. 

-  -  -  -   how  they  row  their  boats,  177. 

-  -  -  -  their  method  of  warming  ground  floors,  299* 
«  -  -  -  improvement  in  this  method  suggested,  293* 

-  -  -  -  their  method  of  making  large  paper,  349. 
Circle,  magical,  account  of,  327,  328. 

Cities,  spring  water  gradually  deteriorates  in  i.  163. 

-  -  -  -  do  not  supply  themselves  with  inhabitants,  ii.  384.^ 
Ckirk,  Dr.  of  Boston,  quoted,  on  the  instigation  of  the  American 

Indiansagainst  the  English,  iii.  95,  100,  102. 
Clothes,  wet,  may  preserve  from  lightning,!.  213. 

-  .  will  relieve  thirst,  ii.  104. 

...... .do  not  give  colds,  ibid. 

-  •  .  -   imbibe  heat  according  to  their  colour,  108. 

-  •  •  -   white,  most  suitable  for  hot  climates,  ibid. 
Clothing  does  not  give,  but  preserves,  warmth,  ii.  81. 
Chuds,  at  land  and  at  sea,  difference  between,  i.  207. 

-  -  -  -   formed  at  sea,  how  brought  to  rain  on  land,  208. 
-... .....   driven  against  mountainsj^  form  springs 

and  rivers,  209. 

-  -  -  -   passing  dilfereot  ways,  aceounted  for,  211. 

-  -  -  *    electrical,  attracted  by  trees,  spires,  &c.  213. 

-  -  -  -    manner  in  which  they  become  electrised,  257,  305. 

are  electrised  sometimes  negatively  and  sometimes  po- 
sitively, 274,  277,  2P4,  292. 

-  -  -  -   elettricity  drawn  from  them,  at  Marly,  420. 

by  Mr.  Cauton,  428. 

bv  Dr.  Bcvis,  429. 

•  -........ by  Mr.  Wilson,  ibid, 

-  -  -  -    how  supported  in  air,  ii.  5. 

-  -  -  -   how  formed,  7. 

....   whether  winds  are  generated  or  can  be  confined  In 
them,  57. 

-  -  -  -   have  little  more  solidity  than  fogs,  ibid. 
Club,  called  the  Junto^  instituted  by  Franklin,  i.  82. 
-r..^. .........   rules  of,  il.  366,  369. 

«... .••..••..   questions  discussed  i»,  369. 
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.,.. //if</#,  \>  illiani,  a  inrinbor  of  the 
Cnlio!  p'cfarum,  cuusod  bv  lead,  ii. 
^nUinSt  Joliii,  an  early  friend  of  Irai 
^nllinson,  Mr.  some  account  of,  iii.5 
oloniul  governincnts  in  America  oft 
Colonitiy  the  settlement  of,  does  not  < 

ii.3l)l. 
-----  their  prosperity  bcneiicisii  t« 

113. 
-----  are  intitled  to  distinct  goven 
-----  American,  preferable  to  the  ' 

------ not  dangerous  to 

«--.-------  ai:!s togoveinmon 

---- --  originally  govern* 

pendent  of  Parliament,  i?01. 

not  setth*d  at  the  \ 

Colonists  in  America,  double  their  num 
I  .....  from  Hritain,  their  rights,  209. 

Colours,     S*'e  Clothes, 
\  Cornazdhis,  or  cor|)osantSy  are  electrical 

Cmimcrcc,  intluence  of,  on  the  manners 

- is  best  encouraged  by  being 

,  sliould  not  be  prohibited  in 

..-.--  by  inland  carriage,  how  sup 
Comtnon-tetisc^  by  Paine,  Franklin  suppc 

to,  i.  148. 
ComjHiss,  instances  of  its  losing  its  virtue 
-----   how  to  remedy  the  want  of,  ai 
Conductors  of  lightning,  very  common  i 


J 


Cduductors  of  common  fire,  experiments  on,  H.  TT. 
Congress,  Franklin  appointed  a  delegate  to,  i  140. 

proposed  overture  from,  in  1775,  ili.  347. 

Consecration  of  bells  in  France,  form  of,  i.  384. 

Conspirators,  electrical,  meaning  of  the  term,  i.  190. 

Coutroverst,,  benefit  of,  iii.  92. 

Conversation,  advantage  of  useful  topics  of,  at  dinner,  i    12. 

Cook,  captain,  circular  letter  concerning,  iii.  515. 

.  .  « copy  of  the  voyages  of,  presented  to  Franklin,  by 

the  Admiralty,  517. 
Cookery,  at  sea,  generally  bad,  ii.  194. 
Copper,  manner  of  covering  houses  with,  ii.  318, 320,  322. 
^opper  plate  printing-press,  the  first  in  America,  constructed  by 

Franklin,  i.  77. 
Corn,  ill  policy  of  laying  restraints  on  the  exportation  of,  ii. 

413,418. 
Countries,  distant  and  unprovided,  a  plan  for  benefiting,  ii.  403. 
Creation,  conjectures  as  to,  ii.  118. 

Credit,  that  of  America  and  Britain  in  1777,  compared,  iii.  372. 
.  .  .  .    depends  on  pay  m<*nt  of  loans,  373. 

industry  and  frugality,  374. 

public  spirit,  375. 

income  and  security,  376. ' 

prospects  of  future  ability,  ibid, 

prudence,  377. 

character  for  honesty,  378. 

....    is  monev  to  a  tradesman,  464. 

Criminal  laws,  reflections  on,  ii.  439. 

Crooked  direction  of  lightning  explained,  i.  316. 

Cutler,  circumstance  that  prevented  Franklin's  being  apprta^ 

ticed  to  one,  i.  14. 
Currents  Sit  %esi,  often  not  perceivable,  H.  185. 
Cyder,  the  best  quencher  of  thirst,  ii.  195. 

D. 

Dalrymple,  Mr.  scheme  of  a  voyage  under  his  command  to  be- 
nefit remote  regions,  ii.  403. 

Damp  air,  why  more  chilling  than  dry  air  that  is  colder,  ii.  5((, 
77. 

Dumpier,  account  of  a  water-spout  by,  ii.  33. 

references  to  his  voyage,  on  the  subject  of  water* 

spouts,  58. 

Dampness  on  yfuMs,  cause  of,  ii.  50. 

Day-li^ht,  proposal  to  use  it  instead  of  candle-Ughl,  iii.  470. 

Dtacom, 


■  f,^'"°'^^^'."="-><rait  of  honest  V. 

r  iii.  l7o!  **" ''"  °'''*^''«'  < 

<-  ^f^"''' '',"  "P«^riment  on  the  vano 

j^,  how  produced.  I.  307.  ^° 

''  f&^n^ir:!-  "■"""'"  ""^  the  gout. 

**«««.«.  Mr.  h,s  remarks  on  the  views 

laws  over  the  colonies,  iii.  234. 
•  •  •  • remarks  on  his  cimduct,  I 

Detention,  between  England  I'm?  •** 
P»*nUced.  i.  24  ^^"^  '"** '»«  »»"'»»>«• 

her  struggle  for  inJI       ?'  **"  ""«  »'d  ^• 
^0^  river  not  to  "''•'P"^"«^«>ce.  iii.  360. 

/)^«.  mor.nh"'ffl:j""  Lr  *"•' »' 

*^«A  iron  stove,  arivn^* ,  .  . 


Earth,  dry,  will  not  conduct  electricity,  i.  206. 

-  -  -  -  the,  sometimes  strikes  lightning  into  the  clouds,  274. 

grows  no  hotter  under  the  summer  sua,  why,  ii,  8(1. 

- different  strata  of,  116. 

------  theory  of,  117. 

Earthquakes,  general  good  arising  from,  ii.  116. 

-.--...  how  occasioned,  120,  128. 

Eaton,  in  Northamptonshire,  residence  of  Franklin's  family,  i.  3.^ 

Ebb  and  flood,  explanation  of  the  terms,  ii.  100. 

^roitomica/ project,  iii.  469. 

Edinburgh,  an  ordinance  there  against  the  purchase  of  prize" 

goods,  ii.  447. 
Education  of  women,  controversy  respecting,  i.  17. 
Eel,  electrical,  of  Surinam,  i.  408,  409. 
Effluvia  of  drugs,  Sfc.  will  not  pass  through  glass,  i.  243. 
Electrical  air-thermometer  described,  i.  336,  et  seq, 

-  -  -  -  -  -atmosphere,  how  produced,  221. 

how  drawn  off,  222. 

------  atmospheres  repel  each  other,  294. 

.............  repel  electric  matter  in  other  bodies^  tk 

......  battery,  its  construction,  193. 

......  clouds,  experiment  regarding,  229. 

......  death,  the  easiest,  307. 

......  experiments,  Franklin's  eager  pursuit  of,  104. 

- - made  in  France,  109. 

various,    182,  229,  254,  255,  261,  271, 

278,  286,  294,  307, 327,  337,  348,  37 1,  434. 

-  fire,  not  created  by  friction,  but  collected^  173« 

........  passes  through  water,  202. 

........  loves  water  and  subsists  in  it,  203. 

diffused  through  all  matter,  205 

....t---  visible  on  the  surface  of  tlie  sea,  ibid* 

-. its  properties  and  uses,  214,  ct  seq. 

........  produces  common  fire,  214,  238,  356.  j 

has  the  same  crooked  direction  as  Ughtning,  3 15.  > 

fluid,  its  beneficial  uses,  219. 

is  strongly  attracted'by  glass,  236. 

manner  of  its  acting  through  glass  hermeticallf 

««aled,  241. 

a  certain  quantity  of,  in  all  kinds  of  matter,  275, 

nature  of  its  explosion,  280. 

^ -  chooses  the  best  conductor,  281, 378. 

.  ^  .  .  .  .  force,  may  be  unboundedly  increased,  251. 

horse-race,  334. 

......  jack  for  roasting,  197. 

,/....  kiss,  its  force  increased,  177. 
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INDEX. 

Evaporation,  cold  produced. by,  i.  344/ ii,  76,  83,  85. 

.  of  rivers,  effects  of,  106. 

Examination  of  Franklin  before  the  house  of  commons,  i.   14t» 
iii.  245. 

before  the  privy  council,  328. 

further  particulars  of,  551. 

Excfutnge,  rate  of,  between  Philadelphia  and  Britain,  iii.  252. 

Exercise,  should  precede  meals,  iii.  493. 

Experiments,  to  shew  the  electrical  effect  of  points,  i.  171,  172.  . 

to  prove  the  electrical  state  of  the  I^eyden  phial,  182. 

.  of/iringspiritsby  a  spark  sent  through  a  river,  202. 

to  show  how  thunder-storms  produce  rain,  209. 

on  the  clouds,  proposed,  228. 

on  drugs  electrified,  243. 

on  the  elasticity  of  tJie  air,  254. 

on  the  electric  fluid,  255. 

....'...  by  Mr.  Kennersley,  261. 

.......  on  the  electricity  of  the  clouds,  27 1 . 

.......  for  increasing  electricity,  278. 

by  Mr.  Canton,  286. 

in  pursuance  of  those  of  Mr.  Canton,  294. 

..;.,..  on  a  silver  cann,  307. 

on  the  velocity  of  the  electric  fluid,  327,  329,  33(1. 

for  producing  cold  by  evaporation,  344. 

on  the  different  effects  of  electricity,  357. 

by  lord  Charles  Cavendish,  348. 

on  the  tourmalin,  371. 

to  show  the  utihty  of  long  pointed  rods  to  houses,  389. 

on  amber,  i.  403  et  seq. 

on  the  Leyden  phial,  434. 

on  different  coloured  cloths,  ii.  108,  109. 

on  the  sailing  of  boats,  160. 

Exportation  of  gold  and  silver,  observations  on,  ii.  416. 

Exports  to  North  America  and  the  West  Indies,  iii.  127,  128. 

to  Pensylvania,  129,  250. 

.....  from  ditto,  250. 

Ef/e,  retains  the  images  of  luminous  objects,  ii.  340, 

F. 

Facts,  should  be  ascertained  before  we  attempt  to  account  for 

them,  ii.  96. . 
Family  of  Franklin,  account  of,  i.  o.  et  seq. 
Famine,  how  provided  against  in  Cliina,  ii.  407. 
Fanning,  how  it  cooIa,  ii-  87. 
Farmers,  remonstrance  in  behalf  of,  ii.  420. 

Federal 
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.  .  ..(iKiiiiii;  III  1*  *Jviv« 

.  .  .  cxi^its  iu  a  solid  or  qiiH»>i«'ni  staU 

80,  y2'2. 
.  .  .  HT»>v*Ts  iu  iliiiditv  hv  roinbustior 
.  .  .  is  a  fluid  pernuMtins*  all  UmIIc^,  7C 
.  .  .  conductors  of,   an,*  also  bt'ttt  con 
fluid,  ibid, 

diffcrfnce  betweei 

ductors,  77. 
.  how  difTused  tliroiis^h  substances,  7 
.  how  generated  in  animated  bodies, 
.  theory  of,  \^2, 

.  a  lixed  and  permanent  qnantity  of, 
.  its  pn>perti«,  227. 

•  .  .  electrical,  sec  ElertricaL 
lire-companies,  numerous  at  Philadelpliia 
Fire-places f  Pen^y Iranian,  account  of,  ii.  \ 

large  and  open,  inconvenient^ 

.......  hollow  back(^d,  by  Gauger,  31 

.  ......  SlaiTordshire,  'JS5. 

• an  ingenious  one  for  serving  b 

Fires,  at  sea,  how  often  produced,  ii.  174. 

•  .  .  great  and  bright,  damage  the  eyes  ai 
Fisheries,  value  of  those  of  Newfbundlandj 
Flame,  preserves  bodies  fiom  being  consun 

them,  ii.  310,311. 
Flaxseed,  amount  of  the  exportation  of  froii 

ill.  270, 
/•lesh,  of  animals,  made  tender  by  lightnini 

i.  3i0,  414. 
Flies,  drownpH  it*  *  — 


IKDBX4 

togi,  electriaity  of«  ta  Ireland,  i.  405. 

Folger,  famiiy-naiiic  pi  Franklia's  mother,  i.  8. 

Foreigners,  the  importation  of,  not  necessary  to  fill  up  oceasiooal 

vacancies  in  population,  ii.  300. 
Forts  in  the  back  settlementSy  not  approved  of,  iii.  99.         » 
Foster^  judge,  ^tes  on  his  argument  for  the  impress  of  seamen, 

ii.  437. 
Foundering  at  sea,  accidents  that  occasion  it,  it.  16P.  170. . 
Fountain,  when  electrified,  its  stream  separates,  i.  20(1. 
Fozuls,  improperly  treated  at  sea,  U.  103. 
Frfigmpds,.po\3.iic^\,  ii.  41  i. 
France,  its  air  moister  than  that  of  America,  ii.  140. 
....  effects  of  its  military  manners,  399. 
Franklisif  derivation  of  the  name^  i.  4. 

genealogy  of  the  family  of,  5. 

Franks,  the  improper  use  of».  reprobated,  ii.  435. 

Freezing  to  death  in  summec,  possibility  of,  ii^  84. 

French  language,  its  general  use,  ii.  353.  .  . 

Frontiers,  in  America,  the  attack  of,  the  common  cause  of  th^ 

state,  iii.  109. 
Frugality,  advantages  of,  ii.  397. 

observance  of,  in.  America,  iii,  374.  .  . 

Fruit'xmlU,  blacking  them  recommended,  ii.  110..  . 

Fufil,  scarce  in  Philadelphia^  ti.  2S5.  

FutUng'milU  in.  America,  iik  870. . 
Fusion,  cold,  of  metals,  supposedv  i*  215. 

proves  a  mistake,  330« 

error  respecting  it  acknowledged,  355. 

Gal&nvi^,  Mr.  preface  to  his  speech,  iu.  193* 

Gamisl^numeyj  practice  among  printers  of  denranding  it,  i.  63. 

<?<wyer,  M.  his  invention  for  fire-places,  11.  232. 

Genealogy  of  the  Franklin  family,  i.  5. 

German  stoves,  advantages  and  disadvantages  of,  ii.  234. 

Germany,  why  the  several  states  of,  encourage  foreign  manure- 

turesin  preference  to  those  of  each  other,  iti.  118.  note. 
Gilding,  its  properties  as  a  conductor,  i.  201. 
.....  .  the  effects  of  lightning  and  of  electricity  on,  229. 

faib  as  a  conductor  after  a  few  shocks,  23 1. 

Glass,  has^always  the  same  quantity  of  electrical  fire,  i.  191. 
«...  possesses  the  whole  power  of  giving  a  shock,  199,  247. 
....  in  panes,  when  first  used  in  an  electrical  experiment,  193, 

104< 
....  great  force  in  small  portions  of,  190. 

6  Glass, 


....  wlu*n  fluid,  or  rod  hot,  will  con 
....  ditVerenre  in  its  qualities  301. 
....  error  as  to  its  pores,  302. 
.  .  .  .will  admit  tho  electric  Au'u\,  y 

345,  347. 
.  .  :  .  when  cold  retains  the  electric  flu 
....  experiments  on  warm  and  cold, : 
....  singular  tube  and  ball  of,  380. 
Glasses,  musical,  described,  ii.  330,  et  i 
Gfx/,  saying  in  America  respecting,  iii. 
Goclfret/,  Thomas,  a  lodger  with  Frankl 

. a  member  of  the  J unt 

inventor  of  Hadley's 

wishes  Franklin  to  ma 

Gold  and  silver,  remarks  on  the  exportati 
Golden  fish,  an  electrical  device,  i.  233. 
Government,  free,  only  destroyed  by  con 

397. 
Gout,  dialogue  with  that  disease,  iii.  409. 
Grace t  Robert,  member  of  the  Junto  club^ 
Gratitude  of  America,  letter  on,  iii.  239. 
CriV7r/M£r  the  bottoms  of  ships,  gives  themi 
Greece,  causes  of  its  superiority  over  Pcni 
Greek'  L-nipirc,  the  destruction  of,  di^pem 

Europe,  iii.  12A 
Green  and  rod,  relation  between  the  colou 
Grctnlanders,  their  boats  best  furrowing, 
Guud'hupe,  its  value  to  Britain  over-rate< 
Culph'Arcam,  obstTvations  on,  ii.  1S(J. 
whaleiM  <*»■«' -"' 


INDEX. 

Gulph^stream,  how  to  avoid  it»  197. 

4 Nantucketwhalenbest  tcquaintedi  With.ityii.  19lr 

< therroometrkal  observations  on,  109. 

journal  of  a  voyage  acrots^  Md, 

Gunpowder,  fired  by  electricity^  i.  250. 

magazines  of,  how  to  secure  them  from  lightnings 

375- 
4  ,  proposal  for  keeping  it  dry,  970. 

Habiti,  effeett  of^  on  population,  ii.  303. 3M^ 

HadUrfs  quadrant,  by  whorn  invented,  i.  83, 95^ 

Haily  brings  down  electrical  fire,  i.  992, 

•  .  .  how  formed,  ii.  60. 

HamiUan,  Mr.  afiflend  of  Franklin's,  i.  54,  88. 

Handel,  criticism  on  one  of  his  compositions,  ii.  S45« 

Normal^,  in  music,  what,  ii.  339. 

Narp,  eflfect  of,  on  the  ancient  Scotch  tunes,  ii.  340^ 

Harry,  David,  companion  of  Franklin's,  i.  7S,  93« 

Hats,  summer,  should  be  white,  ti.  109. 

...  the  manufacture  of,  in  New  England,  \n  1700,  itl.  131/ 

Health  of  seamen.  Captain  Cook's  Acthod  of  preserving  it  recom^ 

mended^  ii,  190^ 
Heat,  produced  by  electricity  and  by  lightning,  i.  338,  339. 
•  better  condnctedbysooie  substances  than  others^  ii.50#  58^ 
.  .   how  propagated,  58« 
.  .   the  pain  it  occasions,  bow  prodoc^^  78. 
in  animals,  how  generated,  79,  195. 
in  fermentation,  the  same  as  that  of  the  human  bod^,  80. 
great,  at  Philadelphia,  in  1750,  85^ 
general  theory  of,  129/ 
Herrings,  shoals  of,  perceived  by  the  sinoofthness-of  the  sea,  150. 
Hints  to  those  that  would  be  rich^  iii.  406. 
Holmes,  Robert,  brother-in-law  ta  Franklin,  i.  37,  71. 
Honesty,  often  a  very  partial  principle  of  conduct,  ii.  430/ 
Honours,  all  descending  ones  absurd,  iii.  550. 
Hopkins,  governor,  bis  report  of  the  number  of  inhabitants  m 

Rhode  kland,  iii.  199. 
Horserace,  electrical,  i.  335. 

Hospitalf  one  founded  by  the  exeftions  of  Franklin,  i^  126. 
Hospitals,  fonndlingy  state  of  id  England  and  France,  iii.  544*9 

548  ♦. 
Hospitality,  a  \irtue  of  barbarians,  iii.  391. 
Houses,  remarks  on  covering  them  with  copper,  ii.  S 1 8#  320. 
....    many  in  Russia  covered  with  iron  plates,  319. 
....   their  coastmction  in  P^urit  renders  them  little  liable  !• 
ires,  321. 
Vol.  I.  ^%  Hmse, 
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I.     J. 

Jticksofif  Mr.  remarks  on  po)iu I a( ion 
Jamttira,  its  vacant  lands  not  easily  ni 
Jnreile,  his  maclnnory  for  nuiving  bo 
y<r  will  nol  conduct  an  electric  bhuck, 
Ice-islands,  danfl[i'rous  to  shipping,  ii. 
/i/«c/:(.v.f,  the  ht-avies(  tax  on  niunkind, 

tfoioiiraged  by  charily,  ii.  V^ 

retleciionson,  iii.  428. 

Jefirson,  Mr.  Ictt^T  troni,   ou  the  cl 

Jesuits,  hostility  of  the  Indians  in  Aib< 
Jf^nnrance,  a  frank  acknouU'd^ment  of 
jMports  info  Ponsylrania  from  Uriluiu  1 
JmprcJts  oi'>v;ii\\*'u,  notes  on  Judge  i'ob 

of,  ii.  437. 
InarticuUition  in  modern  singing,  cens 
Increase  oi  wvM\k\i\d,  obscrvatioiis  on,  i 

what  prevented  b 

how  promoted,  jsi 

further  observation 

InJtmn{Hcatiun,  just  ground  fur  requirir 

my,  iii.  i)J. 

indeyendeaiXf  soon  acquired  in  Americ: 
Indiiin  trade  and  affairs,  remarks  on  a 

nagcmont  of,  iii.  21G. 
spirituous  liquom  the  great 


^^^^^ 


INDEX 


• 


Indians  y  di  fference  of  their  warfare  from  that  of  Europeans,  lii.  iOO. 

•  ■....  remarks  concerning,  383.        * 
their  mode  of  life,  384. 

• public  councils,  385. 

politeness  in  conversation,  386. 

........  rules  in  visiting,  388. 

Industry,  effects  of  Franklin's,  i.  85 
the  cause  of  plenty,  ii.  399. 

essential  to  the  welfare  of  a  people,  411. 

relaxed  by  cheapness  of  provisions,  415. 

a  i^reater  portion  of,  in  every  nation,  than  of  idleness^ 

396,  42P,^iii.  396. 

its  prevalence  In  America,  iii.  373. 

Inflammability  of  the  surface  of  rivers,  ii.  130. 

/ff/and  commerce,  instances  of,  iii.  120. 

Innovation  in  language  and  printing,  ii.  351. 

Inoculation,  letter  on  the  deaths  occasioned  by,  ii.  215, 

success  of,  in  Philadelphia,  216, 217. 

Insects,  utility  of  the  study  of,  ii.  93. 

Jnterrogation,  the  mark  of,  how  to  be  placed,  ii.  356. 

Invention,  the  faculty  of,  its  inconveniences,  i.  308. 

Inventions,  new,  generally  scouted,  ibid. 

Journal  of  a  voyage,  crossing  the  gulph-stream,  ii.  190. 

from  Philadelphia  to  France,  200,  201, 

from  tkBchannel  to  America,  202,  et  seq. 

Iron  contained  in  the  globe,  renders  it  a  great  magnet,  ii.  1 19. 

.  .  .  query  wliether.  it  existed  at  the  creation,  126. 

.  .  .  hot,  gives  no  bad  smell,  247. 

yieljds  no  bad  vapours,  248. 

.  .  .  rods,  erected  for  experiments  on  the  clouds,  i.  270. 

conduct  more  lightning  in  proportion  to  their  thick- 
ness, 282. 

Islands  far  from  a  continent  have  little  thunder,  i.  216. 

Italic  types,  use  of,  in  printing,  ii.  355. 

Judges,  mode  of  their  appointment  in  America,  in  1768,  iii.  23. 

Junto,     See  Club, 

K. 

Keimer,  a  connection  of  Franklin's,  some  account  of,  i.  35, 7p,  93. 
ICeith,  sir  William,  Franklin  patronized  by,  i.  39. 

deceived  by,  54. 

cjiaracter  of,  57. 

Kinnersley,  Mr.  electrical  experiments  by,  i.  261,  ef  seq^  331. 

Kiss,  electrical,  i.  177. 

Kite  used  to  draw  electricity  finom  the  clouds,  i.  101. 

2  s  2  Kite, 


• tried  wiiliout  ^ 

Jftifi^ita^c,  rtMiiarkson  innovuiions 
J.(tn^htrs,  satyri/id,  iii.  1C5. 
Jmv,  I  he  old  courts  of.  in  the  coJt 

as  tha.c  in  KiiRlaiid,  iii.  304. 
7^u-rr/>r».«c-jf,  no  disconrageincnt 
iMxi-iftarnpH,  u  tax  on  the  poor,  ii] 
Uad,  oiret  ts  of,  on  the  haman  coi 
J-caka  in  ships,  \ihv  water  enters 

ii.  liiiK 

means  to  prevent 

Ixuthtv  globe,  proposed,  instead 

iiunts,  i.  CUT. 
Itjt  hand,  a  petition  from,  iii.  483 
/^,  handsome  and  deformed,  huii 
Zr-^/ tender  of  paper-money,  its  a< 

V  *,. •  •  ftirti: 

Uniting  money,  new  mode  of,  iii.  - 

Jetter-jounding  eticcted  bv  FrankJi 

J^utminn,  J.  G.  extract  from  his  v 

UifdtH  bottle,  its  phenomena  cxpj; 

analysed,  192. 

experiment  to  prove 

^'m*  sealed  hcrmeti 

city,  :S'%S. 

Liberty  of  Uie  press,  observations  or 

abused,  4^5. 

*  ;  •  •    of  the  cudgel,  should  be  all 
libnme^,  public,  tiie  iirst  in  Amc 
i.i^W. 


IKDIX. 

Zig\t,  difficuItminthedoctrinMor,  i.  3M. 

....  qupriei  aonceming,  ilrid. 

.  .  .  .  visibility  of  its  infinitely  imall  particin  computed,  ii.M. 

....  new  tlieory  of,  122. 

Lighthome-tragedy,  an  early  poem  of  Franklin's,  i.  16. 

Ztghlniiig,  represented  by  electricity,  i,  I7fl. 

dravn  from  the  clouds,  by  a  kite,  308. 

by  an  iron  rod,  iHd. 

reasons  for  proposing  the  experiinent  on,  304. 

its  effects  at  Newbury,3IO. 

willleaveothersubstances,  topaHthroughiiietalt,31Si 

communicates  magnetism  to  iron,  3M. 

objections  to  the  hypothesii  of  il«  being  collected 

frnm  the  sea,  3 18,  333. 

efTeclsof,  on  a  wire  at  New  York,  320, 

on  Mr.  West's  pointed  rod,  340,  et  aeq. 

howit  shivers  trees,  3SS. 

effects  of,  on  conductors  in  Carolina, '361,  302,  304. 

does  not  enter  through  openings,  308. 

ihould  be  distinguished  from  it*  light,  369; 

an  explosion  always  accompanies  it,  ibid. 

obtcrvationf  on  its  eSecti  on  St.  Ibide**  church,  3T4, 

382. 

how  to  preserve  buildings  from,  377. 

penonal  danger  from,  how  best  avoided,  381. 

brought  down  by  a  pointed  rod,  in  a  large  quantity, 

389. 

how  to  prevent  a  stroke  of,  at  sea,  ii.  175. 

Linmnu,  instance  of  public  benefit  arising  from  his  knowledge 

of  insects,  ii.  94. 
landon,  atmosphere  of,  moister  than  that  of  the  country,  ii.  tSp. 
Zoyottpof  America befbretbe troubles,  iii.  237. 
Jjuuty,  beneficial  when  not  too  common,  ii.  389. 

definition  of,  3p5,  435. 

extinguishes  fomilies,39S. 

not  to  be  extirpated  by  laws,  401. 

further  observations  on,  423. 

Dfing^,  theonly  mode  yet  used  for  stopping  a  rcssci  at  sea,  ii. 


M. 

MaddetoH,  Mr,  desth  of,  lamented,  iii.  544*. 

Mfagatitit  of  powder,  how  to  secure  it  fittm  lightning,  i.  375. 

JM^jira/cifcle  of  circlet,  ii.  32T. 

picture,  i.  195. 

»S3  Magictii 
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*fnm.jacturc.,  produce  c^-ater  ,>^ 
maUTialsJi.  i,o.        Skater  ,, re 

J founded  in  the  want 

"to"  a'n^'heV.o';: '*'*'» ''"S""«ytr 

I hardly  ever  lost  but  I 

P'^^aJ^ilityofthelres 

J^'arljf,  experiments  made  at    fx,  -» 
clouds,  i.  421.  ^  **'  «»  di 

^fo/rf^f  of  Franklin,,-,  97 
403.  '  ^"'1"''"*  »»<!  early 

'  L"  "  "  ;«f  paper  bills  forn 

'  .v,.     ^     ^  ^''^  supposed  vis  i 

-   ^*rL.lriden  ial T'"""'*'" ""'  ""^  ^ 


1IID.CX. 

Merchants  and  %\tafkeepcniB  Americt,  iii.  301.- 

Aieredith,  Hugh,  compaaioa  of  franklin,  short  account  of,  i.  Tf« 

7S,  89. 
Aletalliae  rodi,  tecure  buildings  from  lightning,  i.  SSL 

eitljer  prevent  or  conduct  a  stroke,  310. 

Melalt,  melted  by  electricity  and  by  lightning,  i.  315,  230. 

-  -  -  -  when  melted  by  electricity,  stain  glasi,  232. 

-  -  -  -   polished,  spotted  by  electrical  sparks,  263. 

-  -  -  -   feel  colder  than  wooil,  why,  ii.  58. 
JMetmroZogical observations,  ii.  l,*5,  00. 
Methnsalem  slept  always  in  the  open-air,  ill.  495. 

Micklc,  Samuel,  a  progjtosticator  of  evil,  i.  St.  .  •. 

MHilari/ mianoi,  effects  of,  ii.  398,  39it. 

power  of  the  king,  remarks  on,  iii.  307. 

Militia  bill,  Franklin  llie  author  of  one,  i.  132. 

.......  particular  one,  rejected  by  the  governor  of  PeniyJ<. 

vania,  100.  iii.  157. 
Minet,  method  ufchangiugairin  them,  ii.  201. 

-  -  -  -  of  rock  salt,  conjectures  as  to  thdr  foimatiao,  92, 
Mutt,  how  supported  in  air,  ii.  S. 

Modesty  in  disputation  recommended,  ii.  317. 
Money,  how  to  make  It  plenty,  iii.  407, 

-  -  -  -   new  mode  of  lending,  4CS.  . 
Moral  principles,  state  of  Franklin's  mind  respecting,  on  his-. 

entering  Into  business,  i.  79. 
Jlforoffof  chess,  iii.  4SS. 

AiofuM,  the  comm^nicatiou  and  efTccts  of,  ii.  7 ,  3. 
....  .of  vessels  at  tea,  hov  to  be  stopped,  181. 

A/ounfatA>,  use  of,  in  producing ndn  and  riven,  i.  COS. 
......    why  the  niBimits  of,  are  cold,  ii-  & 

......    coi^ecture  bow  tliey  became  »o  high,  91. 

Miuie,  harmony  and  meloily  oftheold  Scatish,ii.  33S. 
....  modern,  defects  iif,  343. 

Muiiad  glassL-s  described,  ii.  330. 

N. 
Naniucket  whalers  best  acquainted  with  the  gulph-stream,  it.  I9S. 
NaiioiuU  wealth,  data  for  reasoning  on,  ii.  40S. 

-- three  ways  of  acquiring,  410, 

NavigaliQn,  difference  of,  in  shoal  and  deep  water,  11.  158. 

observations  on,  195,  191. 

from  NewfouiiiMand  to  New  York,  197. 

inland,  in  America,  iii.  1  Ifl. 

Nttdle  of  a  compass,  its  polarity  reversed  by  light  Ding,i,24B,  373. 

-  -  •  •  of  wood,  circular  motioaoChyelectridly,  332*  351. 
Mtxdks,  magnetised  by  electricity,  J.  US. 

Si  4  A'ccdto 


ill.  432. 
AVu^iptf/J^,  onesuificicnt  for  all  Amo 
-  -  -  -  r  r   ipstanpe  of  one  set  up  b}' 

i.  80. 
^ew-Yofk,  f  flr«*cl5  of  lightning  there.  ■ 

•  •....  former  flourishing  state  of, 
money,  iii.  146. 

...-.--  sentiments  of  the  colonists 

the  legislature  of,  23'/. 
......  obtained  in  exchange  for  Si 

NoUet,  abb6,  FranklinS  theory  of  elec 
........  remarks  on  his  letters,  43i 

A^0ii<niuiiir/or«  of  electricity,  i.  378. 
Ntm^leciric,  its  property  in  receiving  o 

103. 
Nnrth-aut  storms  in  America,  account  i 
NuTHh  office  at  Paris  for  examining  th 

o, 

Oak  belt  for  flooring  and  stair-cases,  ii. 
Ohio^  distance  of  its  fort  from  the  sea,  iii 
Oi7,  effect  of  heat  on,  if.  4. 
.  •  *  evaporates  only  in  dry  air,  ilfid, 

•  *  •  renders  air  unfit  to  take  up  vater,  i 

•  -  -  curious  instance  Qf  its  effects  on  ws 

•  •  -  stilling  of  Mr^YCt  by  me^nsof,  144, 
Old  man*s  wish,  song  so  called  quoted,  i 
Onslow,  Arthur,  dedication  of  a  wqrk  to, 
Opinio/u,  vulgar  ones  too  much  sHghtec 
T resard  ♦«  -.♦-«-'^  •     ' 


mots. 


P- 


Packthread,  though  wet,  not  a  good  cohductor,  i.  SOO. 

Paints  Common  Sense,  FVanklia  supposed  to  have  contributed 

to,  i.  148. 
P(i^)er,  how  to  make  large  sheets,  in  the  Chinese  way,  ii.  340. 

-  -  -  -  a  poem,  iiL  B99. 

Paper^redit,  cannot  be  drevmscribed  by  law,  ii.  418. 
Paper-numey,  pamphlet  written  by  Franklin  on,  L  91. 

•  •.....   American,  remarks  and  facts  relative  to,  iii.  I44« 

......  ^   advantages  of,  over  gold  and  silver,  iii.  152. 

i'<9)erf  on  philosophical  subjects,  i.  160,  et  seq.  ii.  1,  etseq. 

•  -  -  .  on  general  politics,  ii.  383,  et  weq. 

-  •  -  •  on  American  subjects,  before  the  revolution,  iii.  3,  etseq, 
.k.....^».^.....  during  the  revolution,  iii.  225,  f^jf^, 
...«.......^.^...«.. subsequent  to  the  revolution,  IiL 

383,  ctuq^ 

•  -  .  -  OD  moral  subjects,  iii.  421,  ct  teq* 
Parable  against  persecution,  ii.  450. 
Paradoxes  inferred  from  some  exfieriments,.  i.  202. 
Parafysis,  effects  of  electricity  on,  i.  401. 

ParUameni  of  England,  opinions  in  America,  in  1706,  concers- 

ing,  iii.  954. 
Parmnu,  William,  member  of  the  Junto  club,  I.  83. 
Parties^  their  use  in  republics,  iii.  396. 
i^flT/y  of  pleasure,  electrical,  i.  202. 

Pastoget  to  and  from  America,  how  to  be  shortened,  ii.  188. 
.....  ^hy  shorter  from,  than  to,  America,  180. 
Pauengers  by  sea,  instructions  to,  ii.  192. 
Patriotism,  spirit  of,  catching,  iii.  0<l. 
Peace,  the  victorious  party  may  insist  on  adequate  securities  ia 

the  terms  of,  iii.  9fi, 
Pentip  governor,  remarks  on  his  administration,  Iii.  183. 
.♦.^-.... sQid  his  legislative  right  in  Pensylvania,  but 

did  not  complete  the  bargain,  189. 
PensjftoamOf  Franklin  appointed  clerk  to  the  general  assembly 

of,  i.  102. 
.........».••  forms  a  plan  of  association  for  the  defence 

of,  104. 
............  becomes  a  member  ci  the  general  assem- 

bly  of,  1 14. 
p  .  .  r  -  •  •  aggrievances  of,  iii.  50. 
.......  infraction  of  its  charter,  59. 

.......  review  of  the  constitution  of,  50. 

- former  flourishing  state  of,  firom  the  issue  of  paper- 

monejf  146. 

Pauyhamtif 


....  v.<v)nirisand  imports,  250. 

assembly  of,  in  1166,  how  ( 

PfMylvanian  Are-places,  account  of»  ii. 

particularly  de 

cflfi^cts  of,  23J). 

manner  of  usi  II, 

.  advantages  of, 

objections  to,  a 

directions  to  I 

251. 
i'rop/iif^ofcouotriet,  observations  on,  ii. 
Perkins,  Dr.  letter  from,  oo  irater-spouts, 

on  shooting  star 

Persecution,  parable  against,  ii.  450. 

.  of  dissenters,  letter  on,  452. 

of  quakers  in  New  England, 

PerspirMe  matter,  pernicious,  if  retained. 
Peroration,  necessary  to  be  kept  op,  in  h« 
dilfereuce  of,  in  persons  whei 

214. 
Petition  from  the  colonists  of  Massachusets 

of  the  left  hand,  483. 

Pettff,  sir  William,  a  double  vessel  built  bii 
Pkiladeipkim,  Franklin's  first  arrival  at,  i.  3 
account  of  a  seminary  there, 

lin,  U6to  127. 

state  of  the  public  bank  at,  ii 

Phytolacca,  or  poke  weed,  a  specific  for  cai 
Picture,  magical,  described,  i.  105. 
Plain  truth,  Franklin's  first  political  oamnf 
/*/^»  for  K— ^-- 


Painted  rods,  secure  buildings  from  lightning*  f.  283,  981. 

experiments  and  observations  on,  388. 

obj<»ctions  to,  answered,  3y5,  390. 

PoinU^  their  effeclsr  i.  HO.    ...  ... 

.  .  .  .  property  of,  explained,  223. 

.  .  .  .  experiment  showing  the  etifect  of,  on  the  clouds,  283. 

.  .  .  .  mistake  respecting,  310.  ... 

Poke-xveed,  a  cure  for  cancers,  i.  260, 261. 

Polar ittj  given  to  needles  by  electricity,  i.  248. 

Poles  of  the  earth,  if  changed,  would  produce  a  deluge,  ii.  127. 

Politicid  fragments,  ii.  411, 

Poh/pus,  a  nation  compared  to,  ii.  391. 

Poor,  remarks  on  the  managen  ent  of,  ii.  418. 

.  .  .    the  better  provided  for,  the  more  idle,  422. 

Poor  Richard,  maxims  of,  iii.  453. 

Pope,  criticism  on  twO  of  his  lines,  i.  23. 

Population,  observations  on,  ii.  383. 

causes  which  diminish  it,  386. 

occasional  vacancies  in,  soon  filled  by  ilatural  gen^* 

ration,  390. 
....••   rate  of  its  increase  in  Ameritm,  385.  iti.  1 13, 250, 254» 

whTitincreasesfa8terthere,thanin£ngland,  iii.  255* 

Positions  concerning  national  wealth,  ii.  408. 

Positivcness,  impropriety  of,  ii.  318. 

i-ostage,  not  a  tax,  but  payment  for  a  scrtice,  iii.  265. 

state  of,  in  America,  in  1766,  279. 

Post-master,  and  deputy  post-master  general,  Fnnkllti  appointed 

to  the  offices  of,  i.  102,  127. 
Potts,  Stephen,  a  companion  of  Franklin's,  i.  72, 84. 
Poultrf/,  not  good  at  sea,  ii.  103. 
Poxvder-magazines,  how  secured  from  lightning,  i.  375. 
^ouer  to  move  a  heavy  body,  how  to  be  augmented,  ii.  191. 
Pouiiiall,  governor,  memorial  of,  to  the  Duke  of  Cumberland^ 

iii.  41. 
letter  from,  on  an  equal  communication  of 

rights  to  America,  243. 

constitution  of  the  colonies  by,  299. 

Prrface  io  Mr.  Calloway's  speech,  iii.  163. 

•  .  .  .    to  proceedings  of  the  inhabitants  of  Boston,  317. 

Presbyterianismf  established  religion  in  New  England,  ii.  454* 

Press,  account  of  the  court  of,  ii.  463. 

....  liberty  of,  abused,  465. 

Pressing  of  seamen,  animadversions  on,  ii.  437. 

Price,  Dr.  letter  from,  on  FVankfin's  death,  iii.  541. 

Priestiqt,  Dr.  letter  from,  on  Franklin'^  character,  ^47. 

Printers  at  Philadelphia  befoie  Franklin^  i.  36. 

Printing, 


.„  .„g,  repiDOated,  ii.  i3«. 

-  -  -  further  obtervations  on,  UO 

iVo«.  of  the  pacific  oce«,,  wfcty  of,  i|.  n: 
-,  -  aying,  superior  to  any  of  our  lailinr 
froduee  of  the  inland  oarti  of  Am«L-~r'  ?*, 
/n^tei*  «rf  A  JZ.-      %^    America,  m, 

'"HSr     ^""'«*'  <••  ««*  ^terifere  with , 
■««»c  service*  and  functions  of  fVanklin  i 

: : : :  ••""*•  •?"«'«* » ii.gi«d;"S.'- 

JSa»  M,  •  *"**  In  the  payment  of  put 
ructruigc,  Mr.  inventor  of  musical  glasses,  i. 

Q. 

»w»er*,  persecution  of,  in  New  England  ii  4 
m'lL  '  P^'Pfrtion  of,  in  Pensylvania,  iii  sic 
Mu^,  remark,  on  the  enUrgement  of  L  p' 

«wri<r«  concerning  light,  I.  S58. 

proposed  at  the  Junto  club.  li  tM 


IKPIZ. 

Rain,  why  never  salt,  ii.  32. 

-  -  -  ditFerei^t  quantities  of,  falling  at  different  heights,  IS}* 
Ralph,  hmn,  a  friend  of  Franklin's,  i.  50, 53, 54,  57,  60* 
Rarrfaction  of  the  air,  why  greater  in  the  upper  regions,  ii.  0. 
Read,  maiden  name  of  Franklin's  wife,  i.  33,  37,  49,  54,  S9, 

70,  96. 
Reading,  Franklin's  early  passion  for,  i.  15,  \C, 

how  best  taught,  ii.  378. 

-----  advice  to  youth  respecting,  37S. 

Recluse,  a  Roman  Catholic  one,  in  London,  i.  45. 

Red  and  green,  relation  bat  ween  the  colours  of,  ii.  341. 

Regimen,  sudden  alterations  of,  not  prejudicial,  i.  49. 

Religious  sect,  new  one,  intended  establishment  of,  i.  48. 

Rtpellency,  electrical,  how  destroyed,  i.  172. 

Representation,  American,  in  the  British  parliament,  thooghls 

on,  ill.  37,  243. 
Repulsion,  electrical,  the  doctrine  of,  doubted,  i.  333. 
--.--w.....  considerations  In  support  of,  349. 

Revelation,  doubted  by  Franklin  in  his  youth,  i.  79. 
Rhode^island,  purchased  for  a  pair  of  spectacles,  iii.  2K 
........  Its  population  at  three  periods^  iii.  129. 

Rich,  hints  to  those  that  would  be,  iii.  40a. 
Ridicule,  delight  of  the  prince  of  Cond^  in,  iii.  424. 
Rivers,  from  the  Andes,  how  formed,  i.  209. 

-  -  -  -  motion  of  the  tides  in,  explained,  ii,  90,  102, 

-  -  •  .  do  not  run  into  the  sea,  105. 

-  -  .  -  evaporate  before  they  reach  the  tea,  100. 

-  *  -  -  inflammability  of  the  surface  of,  130. 

Rods,  utility  of  long  pointed  ones,  to  secure  buildings  from 
lightning,  i.  388. -'^^See  fiirtfaer.  i^oii.  Ughtnif^,  Afetat" 
line. 

Rome,  causes  of  its  decline  enquired  into,  ii.  398. 

-  •  -  -  political  government  of  its  provinces,  iii.  130< 
Rooms,  warm,  advantages  of,  ii.  249. 
*  do  not  give  colds,  iUd, 

Roots,  edible,  might  foe  <lried  and  preserved  for  sea-store,  (i.  199. 
Rosin,  when  fluid,  will  conduct  electricity,  i.  250. 
Rousseau,  his  opinion  of  tunes  in  parts,  ii.'342. 
Rowing  of  boats,  Chinese  method  of,  ii.  177. 
Rowley,  Dr.  Franklin's  obligations  to^  iii.  5$5t  *. 

s. 

Sailing,  observations  on,  ii.  103* 

Sails,  proposed  improvements  in,  ii.  104,  10G. 

S^nt  Bride^s  church,  stroke  of  lightning  on,  i.  374. 

Salt,  dry,  will  not  candutA  electricttj^t  i*  ^o9. 

Sad, 


'■i'|/ioi:ii  ratiso  nf  i'#c  f. 

^A»%a  whoJc  flJik  I       :   ''«''"«'>ts,  iii.  24 

: : :  r^,''«-'  --^  b  la^Ss  To'  '••  "^• 

.  -  ■  accident*  to.  it  s.«   i      '    '  * 

SiaiV3.  nr^i  ^_    ^      .  .  "^  public  on  tbo  oK^i:..- 


Slitlii^-wilh  in  Anifrica,  iii.  270. 
small,  Mr.  Alexander,  leltcr  from,  i.  374. 
Siiidl  of  e\et;tr\city,  bo «  produced,  i.  344. 
Smoke,  principle  by  which  it  ascends,  ii.  9^7. 
r  -  -  -  Stove  that  conrumes  It,  SP6. 

-  -  -  -  the  bnruiiig  of,  useful  ia  hot-houtm,  3IS. 

Smoky  cViaiwa,  obscrvaiion  on  the  causes  snd  cure  of,  ij.  3)8. 

---- remedy  foil,  if  by  want  of  air,  2fll,  262. 

................    if  by  too  large  openings  in  tire 

room,  2CS,  209: 
................    ifhy  too  short  a  funiuH,  2W. 

................    i'fby   overpowering  each  other, 

S70,  a7.1. 
I...............    If  by  beingovertopped,  27t,272. 

................    if  by  improper  situatbo  of  a  iloor, 

273. 
...............*   If  by  tnrake  dnwn  down  their 

funnel*,  874,875. 
................   if  by  ilrong  winds,  275,  27(1. 

• dilScuItsonietimettodiscoverthecauseof,33Z, 

Smuggling,  KBectiom  on,  il.  430, 

------  encouragement  of,  not  honeH,  438. 

Sttoto,  lingiilat  iostance  of  tta  giving  eleetritity,  i.  373. 
Soap-boiUr,  part  of  Franklin't  early  life  devoted  to  the  botinen 

of,  i.  10,  14. 
■Societies,  of  which  Fnnklininspresident,  i.  IJil. 

learned,  of  which- he  wai  a  member,  133. 

Socrates,  bis  loode  of  disputation,  i.  81, 

Songs,  ancient,  give  more  pleasure  ihan  modern,  ii.  343. 

-  -  -  -  modero,  composed  of  all  the  defects  of  speech.  344. 
Smi,  argument  agtioM  the  annihilation  af.  Hi.  -548*. 
Soutid,  best  mediums  fbrconveying,  il.  339. 

-  -  -  -  observations  on,  33fl. 
....  queries  concerning,  337. 

Sounds  jusi  past,  we  have  a  pctfcct  Idea  of  their  pitcli,  ii.  341). 

Soiip-dUhts  at  sea,  how  to  be  made  more  conveniuiil,  Ii.  10i. 

Spain,  what  hjs  thinned  its  popalation,  it.  3!X). 

Specific  weiglit,  what,  ji.  2if#. 

.Speclarles,  double,  advantages  of,  iii.  544*,  551  *. 

Sptcch,  at  Ali;iiT«,  oa  slavery  oad  piracy,  ii.  4S0. 

-  -  -  -  ol  Mr.  Galloway,  preface  to,  iii.  163. 

-  -  -  -  last  of  t'ranUiii,  on  the  federal  coostiliition,  416. 
Spi'lliitg,  a  new  mode  iif,  recommended,  ii.  H^y. 
Splieret,  electric,  commodious  ones,  i.  178. 

Spider,  artificial,  described,  i.  177. 

SpinU,_  fx^A  wiUwut  heating,  i.  SI4,-  945. 

'  -  -  •  j^ien  wetted  with,  cooling  in  iuUaramaliotii,  ii.  1i\. 

■  •  •  •  shuuld  always  be  taken  to  sea  in  bottles^  J73.  Sf^ 


-  -  -  -  for  burning  pit- coal  a n^' 
308.  ^  '^    ^"^'  *"a  consul 

•n«ier.  D,*—!:-     *"'  ''''claiming  hi, 


tf-cl.  !.?;;%*«««»•»•*»  Of  it.  op, 

«o«nUge  of,  to  wldien    Bin 

----medical  effect,  of,  Xt*^^ 


V 


IKDEX. 

Taxation,  American,  Dr.  Franklin's  examination  on>  iii.  246>  95C. 

" internal  and  external,  distinguished)  250. 

.....  on  importation  of  goods  and  consumption,  difletence 

between,  266. 
Tea-act,  the  duty  on,  in  America,  bow  considered  there,  iii. 
J26I,  317,  319. 

•  ' -characterized  by  Mr.  Burke,  319,  note. 

Teach,,  or  Black-beard,  name  of  a  ballad  written  by  Franklin  in 

his  youth,  i.  16. 
Thanks  of  the  assembly  of  Pensylvania  to  Franklin,  iii.  214. 
Thatiksgiving-days  appointed  in  New  England  instead  of  fasts, 

iii.  392. . 
TVicory  of  the  earth,  ii.  117. 

-  -  -  -  of  light  and  heat,  122. 

Thermometer,  not  cooled  by  blowing  on,  when  dry,  ii.  87. 

- -  electrical,  described,  and  experiments  with,  ii. 

336. 
Thermometrical  observations  on  the  gulph-stream,  ii.  199. 
....-.--..--.,. .on  the  warmth  of  sea-water^  200. 
Thirst,  may  be  relieved  by  sea-water,  how,  ii.  105. 
Tfiunder  and  lightning,  how  caused,  i.  209« 
-----  seldom  heard  far  from  land,  216. 
.....  comparatively  little  at  Berniuda,  ibid, 

defined,  378. 

Thujider-gusts,  what,  203. 

........  hypothesis  to  explain  them,  203,  et  seq. 

Tides  in  rivers,  motion  of,  explained,  ii.  96,  102. 

Time,  occasional  fragments  of,  how  to  be  collected,  ii.  412. 

-  -  -  -  is  money  to  a  tradesman,  iii.  4(S3. 
Toads  live  long  without  nourishment,  ii.  223. 
Toleration  in  Old  and  New  England  compared,  457. 
Torpedo,  how  to  determine  its  electricity,  i.  408,  409. 
Tourmalin,  its  singular  electrical  properties,  i.  370. 
..----.  experiments  on  it,  371,  372. 

Trade,  pleasure  attending  the  first  earnings  in,  i.  81, 

-  -  -  -  should  be  under  no  restrictions,  ii.  415. 

-  -  -  -  exchanges  in,  may  be  advantageous  to  each  party,  41  S» 

•  -  -  -  inland  carriage  no  obstruction  to,  iii.  116. 

-  -  -  -  great  rivers  in  America,  favourable  to,  118. 

-  -  -  -  bills  of  credit,  in  lieu  of  money,  the  best  medium  of, 

156. 

-  -  -  -  will  find  and  make  its  own  rates^  219. 
Tradesman,  advice  to  a  young  one,  iii.  463. 
Transportation  of  felons  to  AtTierica,  highly  disagreeable  to  the 

inhabitants  there,  iii.  235. 
Treaty  between  America  and  Prussia,  humane  article  of,  ii.  449. 
VOL,  J.  2  T  ^    Treasures, 


^/"'^  of  the  d^^i^e  L""- '"'"  »•''  «•  ' 
'^'•'W  in  private  Hfi.        ""'  '•  2'5- 

f?*  inertia,  of  ^Z  Ik     '"  ^""^"n.  h 
£^«»fc%rtW.  ,  £'7°rt"nate.  !«« 

''«<"«  of  America  wiU,  ni'^  ^'?«"*- 
from  New  Yoit  to  pK'.  '•  '^- 


INDBX. 


W. 


fTaggons,  number  of,  supplied  by  Franklin,  on  a  military  cmer* 

genc},i.  131. 
H^ar,  civil,  whether  it  strengthens  a  country  considered,  ii.  399. 

-  -  -  observations  on,  435. 

•  -  -  laws  of,  gradually  humanized,  ib. 

▼  -  -  humane  article  respecting,  in  a  treaty  between  Prussia  and 

America,  ii.  44P. 
,  -  -  French,  of  1757,  its  origin,  iii.  274. 
ff^arm  rooms  do  not  make  people  tender,  or  give  colds^  ii.  249, 
Washington,  early  military  talents  of,  i.  130. 
r  -----  .  Franklin's  bequest  to,  164. 
Water,  a  perfect  coniluctor  of  electricity,  i  201. 

-  -  -  -  strongly  electrified,  rises  in  vapour,  204. 

•  -  -  -  particles  of,  in  nsing,  are  attached  to  particles  of  air^  205« 

-  -  -  -  and  air,  attract  each  other,  206. 

-  -  -  -  exploded  like  gunpowder,  by  electricity,  358. 

-  -  -  -  expansion  of,  when  reduced  to  vapour,  ib, 

•  -  -  -  saturated  with  salt,  precipitates  the  overplus,  ii.  2. 

-  -  -  -  will  dissolve  in  air,  ib. 

-  -  •  -  expands  when  boiling,  ib. 

-  -  -  -  how  supported  in  air,  45. 

-  -  -  -  bubbles  on  the  surface  of,  hypothesis  respecting,  48, 
-»  -  -  -  agitated,  does  not  produce  heat,  49, 96. 

-  -  -  -  supposed  originally  all  salt,  91. 

-  -  -  -  fresh,  produce  of  distillation  only,  f5. 

-  -  -  -  curious  effects  of  oil  on,  142. 

Water-catks,  how  to  dispose  of,  in  leaky  vessels,  ii.  170. 
Water-spouts,  observations  on,  ii.  1 1. 
---.-.-   whether  they  descend  or  ascend,  14, 23, 38. 
.......   various  appearances  of,  16. 

.......  winds  blow  from  all  points  towards  them,  21. 

... .   are  whirlwinds  at  sea,  ib. 

.......  effect  of  one  on  the  coast  of  Guinea,  33. 

.......   account  of  one  at  Antigua,  3^*. 

.......   various  instances  of,  38. 

.......   \fr.  Colden's  observations  on,  53. 

Watson,  Mr.  William,  letter  by,  on  thunder-clouds,  i.  427. 
Waves,  stilled  by  oil,  ii.  144,  145,  14S, 

- greasy  water,  146. 

Wax,  when  fluid  will  conduct  electricity,  i.  256. 

-  -  -  may  be  electrised  positively  and  negatively,  291. 

Wealth,  way  to,  iii.  453. 

T  -  -  -  national,  positions  to  be  examined  concerning,  ii.  408. 

,--.---,-  but  three  ways  of  acquiring  it,  410. 

2x2  Webb^ 
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-  a  rfiiiarkablc  one  at  Kon 

.  -  - account  of  one  in  Maryl 

il  hiitfc,  a  storv,  iii.  4.80. 
/rhite,  lillcst  C(»lour  for  clothes  in  hot 
ifilL  extracts  from  Franklin's,  i.  155. 
IViUnu,  Mr.  draws  electricity  from  thi 
Wind  generated  by  ferincr.tation^  ii.  51 
IFinds  explained,  ii.  8,  9,  48. 

-  -  -  -  the  explanation  oh^ted  to,  5€ 
«•  -  -  -  observations  on,  by  Mr.  Coldei 

-  -  -  -  whether  confined  to*  or  generate 

-  •  -  -  raise  the  surface  of  the  sea  abo\ 

-  -  -  -  effect  of,  on  sound,  337. 
Winters,  hard,  causes  of,  ii.  68. 
Winthropt  professor,  lettcnfrom,  i.373, 
lyirc  conducts  a  great  stroke  of  lightnii 

self,  i,  f?82. 
Wolfe,  general,  i.  136. 
Women  of  Paris,  singular  saying  respectin 
Wood,  dry,  will  not  conduct  electricity,  i 

-  -  -  -  why  does  not  feel  so  cold  as  metal 
Woods,  not  unhealthy  to  inhabit,  ii.  130. 
Woollen,  why  warmer  than  linen,  ii.  57, 
Words  to  Qiodcm  songs,  only  a  pretence  \ 
Wifgate,  an  acquaintance  of  Franklin's,  i. 
Wyndliam,  sir  William,  applies  to  Frai 

swimming,  i.  69. 


